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j^lc f>%J\ juc Jukp j^jJI iliw'yf : J*1>u1 
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yiSfl «Ukll u>^ a^UJI Z:., j ) L £jk 



wl^U^f! »~«l~tU.^ r 




f 



jj-M 
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jj** 






( ajoi 4w>^ ) <uu? ^jo jairjji Sid^yi 







fJA.jll c>aa.jSI M >«u 



U^uU 



^^^vv^^ ft^ m ^^r^^ -^>^^^^^^^ 



M "^jjutj'ljij— 4 ;j »1 di Je aij^JI cjTjall J - AjliiLi jc _ M ^Lal 










j t sj — ^ A*jijii Ujiii ^j i jju jjjj^j j ji aJIj aIA js ^ ij^s jjjj 



: <jjuj£ S jjjlu ^ <wl uj*2j • UbL^**^ J ^i- 4 ^ <LUl ^^ja. ^j /iSi nti ^J U>Jlxj 



c j^ — i JS ^ ^jAJtfl j JLjiMj ^Vljj ^ujVl Wl^^aj ljj*S I j$£ jjtLc MA 




a, Klirtti Iflll »'l->ij Cj1^1j»1I iliJAjA Aij»-4J (J^aLiLaII Jg J&l (jllLol J 








ij Ur,1j f\ — kill li-A a^ vj«i' J»jj * ^-^ o* i^c-SfU l«i Oj>jj -ijj^' 






J 




jJi J& li^Su» Cj&j <■ C5-OJ J^l - Mj*il ^ - ^kj fttfi ^f j 



* CJ 



L^ljjll ^Uil ^jjlal! ^a <LlL |j^ l^^e. ^ -u, *" AlttJj j^JI 



^ laiU AjijJaj ^ ^JjIjaJI Akuul j t ojliluu ^] ^jSlj jL-all .ijjgJI <-ij&j 




Jililj t -d UJlc l>j c^ujj |f: |j£* ^jlL. -jaJI ^la jiaJl t/ l.^\| 




^a ^juii Uuj^ ^jj t <iiiiii jjo j c^&j ujL^j ^jj jiii 

C>-* cJjSfl £Jjll <> Uji (JJ HuaS ffi» t ^Uic. (jj^LlJ cs-OJj*^ ^J 



JIS jfill ^Uftl JajkL ^Ljlaj - ^IISM Vj^ll AbU^ Ja. ^ ^^uJi j^ 








^J Jiaj Uiu t tfjSLtJI j*i& ^lill (jjall ilo (ji.lSaiVI J OiaJ ^S <liJ^ Mj^' 
Ubj&L— juilj 4jj1 ■ > ti-s W -Lftlijl Sj^jua C-Jj^aII ^j& Ijlaij* 6j-a^j5j ^jSj VI Ij^nU 

f Ift. />g nj I jC-Luil LdS ZCrO fi JAuij ^^)ji*]| ^LftUaJj J^^ riil l^JLA I jcUilj 4 ^ Vtj 



b l >rt ^ J ' ^— ^J^' : * ^W' f J^' C> * J^J ^Ij^lt «-r^L^^J c^J*^ J^' 



CJAWJJ^ ^* (J^J^ — S U^' i Kj i rtl fl t ^jubjJI C-llSil j » (^ jiS 4>>np l^J (J J ' 1 ^^ V' 



C 



JJ^ll ^jjJaLjjl! JIaII jA U j * Igi j.-»^ V ^UaIc. CjUILu»*j ObjJaJ qa I^jS 




i ULi l.^-> a^a!>Ij (j<« jy&Uiajufa! qa *-o U^ JJ^^ f^uul >^ c ' "^JJaC. jjSSLill 



r j — ^j « JjVI **_>■ <ia £jL\ t l$J ^jj& f*** ^ajj cjl>i»Lijll maj* 2 







4j9 (J^jiijJ LaC ja^jjaj <_£.ill jA — ftA^.j — Ji\\ j t (JJJJ^jI ^H 1- *^ '-^ ^'3^^ 



<$j*JH £a?*«A U*f$j 




OiJb <JjJi jj2£4i» J&ufin 



Ja 






fcA^jJ! !>*>jJI M *~JJ 



f** 



JJ 




LaS* c«— «Jl Jl jLjuH 6^ **^U^' J^jJ'j c/ibUlI 4jLi£ ola3 c «j>o«II <> Jj^ll *}^JI 






; ' .5 






Jj— p ^ j^jJIj vJU jljd jl«l>.| jjSSjJIj SjLc ^LiJI ju* jjSSJI Sj3L/SI *Ijj£JIj 



Jj .1 j ,Up ^J OJjLuio £-4 0j-^J3 Lo ^c-JLp J^' a4l>^J| (jaL** c-La£^{j jwl>%JI (^ujj 

£,j£Al BjIj^JI JoSj u-'W * ia i J jl 3ju*J| 41*j& tfjJI jojSJI j^>JL o^il ol ^i** 




. 4jL>JL)t jj^^o (ijljll ^ aLJulA *U*J|j ML>^JI 



oL^LjJI oL>JIvm OjvJ jjioj 




£*a1\ Iu*j1\ jU4t = (^um j) ujtim "j^u* jt±&i 

D' Alembert's test for convergence (or divergence) = generalized 



ratio test 



ratio test ^Liuull jL^I :jl»il) 



Si^a *jSalj2 4£j* 



damped harmonic motion 



)\ \aLuiu t g** *» (J-oSuaj 4j5alj5 4£ja. 



SnU^rt Obi-sJ 



* * 



damped oscillations 



. jl JxlJulu\j lfl*iw ui (jrfiSluA ulAjJUJS 



Dandelin spheres 



"jjJjT -J AjjJ^jJI AjJSu 



Darboux's monodromy theorem 






Y 



.D ^ z l&SI #*=>! l^jS jj& V / ul* * C Jc z Jaiill 



« M jS 2aJX 



Darboux's theorem 



^^J [a, b] ASk^JI sjsiM Jc jjj.1^ / Aijjll iiji\£ ia 

: a^J> 6Aj2VI c^Will d£ **£j*& 



tim [Af, (x, - a) + M 2 (x 2 - x, ) + ... + M „ (6 - x, H )] 



fon [m x (x, - a) + m 2 (x 2 - x, ) + ... + m„ {b - x„_, )] 



% jj^U Jc U&j f 4M ^1 ■ j.jb ' J4ISS ^ ^jVl U*lM j 

j/(x) *& 
j/(x) dx 

> ^Ujjll J.ISU *L13 / JUbB <jj£ ^£1 ^ilSBj g?jjj^1 Jk>ii! j 



'■iinulV l i t 



data ( datum ) 

UJjUjll J «IjI^ALuL»!! Qa IgjJe J*-acu (Jill AjCjjM J A\\\n\) *jS1I - ^ 

.(-o^iUii i^j ^iiij ^1 jj^jiij cj j jail j ^lijVi -y 



data, control 



f&autt CjULu 



.^LSjj Jlj^uI J W«W j J .U N t J lJjjjuII ilAibj 



r 



data error 



£i 



UbJt (j& UxL 



l+i^JL* JJ CjUIuII <j 



u^ 



data, grouped 




ujUUj 






*LuU) CtULu 

data, master 



* 






data, ordered 






4-*3U £iULu 



data, permanen t 



.<mii t-iuilaJI a,UaJ (JJ^^la ^p VjK^uaLj tjSLaJ V ^ 





ULu 



^* 



data processing 



J»d 











4-Iulu ul 




LkJ! 4*1*-* 



. JjaujuMj (J*"»J^fc»j c tj>>.rilll£ (, *il j\ .oR. 



UjaJj jjjlSillj c£k*uJi J^cV t^ULuil J .^-i.J 






data purification 



i 



data, raw 



aUL tljUbji 



.Aj^U AjjuuILj aJjjL* Sjj4ua C5 i& 0^^ ^J *(Jj* J ^' (-M* ?^3L«J pJ ^^^ 






data, statistical 



.«db 



JAJJ ^aliLjii jl s-Luil (JC Aj-lifr S JJJ-O /ji 



- * 




^ diL4 aLl^ 






data structure 



.L-AjjjlaJl *UaJ (J* du*-*J iIAjUjM 1$j (JL»J ( J^\ ^JL^laM 



jbiil (liULu 



data, test 



IgjU jl C-uAaJl lliljjJi 4j 




jW^V 



f 




•• _ *• 



UU 



taub#» JS3 



data transfer 



•l5 j^' tlyj*^ »^j <5? J U*** 3 




oA^.j (Ji.lj diULnll (Jaj 






datamation 



.A-il| AJL^paJ l^LijuOj (IjLjIjjJI A 7 1U ^ 

(data automation) Sjl^JI 0& i^u ^uia* VI gUn«™ti j 



dead time 



<-i jS J.4 £* J 



^5 ^ili Uflifsljfl i . iV>M (JjJaj'^^» OP-^ U& ^' iA& c!l^>u SJJh^-d <Liioj Sj3fl 



.U 




death rate 



CA^jJS J&la 







* dJK 



. ilalji jB J j^a> IfjulJ Jb £-^ j ^311 <C ja^aII ^3 X (>JI uj*^J OJ^' 







?\* JSI* is JSj^l CiUfl^l JJbL4 



death rate during one year, central 



central death rate igjfcjA\ CjLs jll <Jiu» : jlkSl J 



LLj 



deca 



.l^iUjJal Zjx*C> (Jc^ La S.l*,j d) c iLjVi U^JC (Jjj Aj^Lj 



j& 



decade 



.IjSaj 20 J] 11 qa J\ 10 J! 1 c> jl^&Vl ^^«^ -^ 



decagon 

(Jt^Jal djjLuU |jj Lnlaua ^^jautl! AJjJaLAjI tJjSLjj S^juuC* Ao^LJal J^& *jL>i* 

• obi j j CjLujIjS CjjLuuj -te^JL-Jal 



rj&jjil\ ^jUito 



decahedron 



d^judCr 4-^.jJajui J^C* alii^ 4 



jlatSuJ 



decameter 



. j\lo) S^>juC. (^jluiJ dd^jU <£jJ1aJ1 aUsuJI d J^jlall S^j 



J^b^ubVI (>J 



decay time 



AjjIjSjVI 1«1*}S c> <Ju*a 4^ di W^ ^ -^ Aijiluu ^ill ^jll 



(^-S3 U*&) ^Lu 



deceleration 



( acceleration £ jLuu : jiy ) 



•t 



(^J-Uifr JJ& 



decimal = decimal number 



V ^1 j Lgj&l] flbilb AjjjIaII jI j&SM ^ j ( decimal fractions ) 



^ jLu&i jm&I ^HaII ^ j*Sill j.teii 



decimal equivalent of a common fraction 



= 0.125 t*Ui <J£a cjoUScVI jm^\ c^ jLuuiSI Lgjj&iW n*l\ 



8 



^5 %^^^^^^ ^^ s ^^^^^^ m 



decimal expansion 



.Ajj&W •jIj&VI f Uii ^a ^ykll .unit 2U& 



4uLa ^ uifr JJP 



decimal, finite - decimal, terminating 



.*\ij^l ^j* Jj-la^ JiJlC <ja (JJ^3 CSJ^ :i ^ c ' 



decimal, infinite = decimal, non terminating 



^ viiJi o 1 ^ 



decimal measurc 



;.wj /a^uiS p; j^» J) VJ*^ 3 J*-a^> ^j^j c>* »^*-j c& o 1 ^!*^ f^ 



.U ajal tojaj- 10 ai*j1 ((jlc j) <J ajjI^ 



kl"-*. * t£ju£> «U& 



decimal, mixed 



23.35 aJUsj ~ «- - » j^c aA\ taL-kM ^jjjjc. 




k^l Jljc-Vl >l& 



decimal number system 



4ja (Jaja*, ^te- J£ (J2u»jj -^jaaJl .j!:>&!)U 10 (_>ulju»Vi ^^jju*j ^Uaj 



v 



^J ^CjaJaj* <ij£c (Uuali) l^cj 0,1,2,.. ,9 flSjty c> AjuljlaJ 



*±>d&» Jilidi 

decimal place 

^k 4 ^5jll ^L 0.456 ^^*1! ^ ^j-oi *<£>£& Ai& ^k U ^3 j aj^j* 

.A5115SI 4j>5*]| Ajjioll ^ 



** * ** * ** 4 4 

4jj&4 AjjAJufr AJjiaJ fu^dua 



decimal place, accurate to a certain 



^J^wulII CJjIjaII (>» « — 1 ^J^ . *•» : jlaJl) 



accurate to n decimal places 



4jj£dl 4-£UJ| 



decimal point 



.^jJkU juflU jLuy Jc A*aljll " . " ^Sl»l| 



decimal point, floating 



x^LA 



.AjLg <j£ eljaj .tfe, tjjlkJl l^jl^a ^a AJub^ij tlwlj 



decimal, repeating = decimal, periodic 

— = 0.53571428571428- 
28 

jjo x*l\ (jjlj dllj Jje LljAj t 571428 A&j-*a^II *£ jJZ c^lj 



A 



decimals, addition of 



3j>u&JI JttJfrVt £*a> 



(addition of decimals 



:jts») 



4j>&JI Jtjpty 4*>i 



decimals, multiplication of 



( product oftwo real numbers u;jffi> oP^c- sj j^-i» J*-aL>. : jJaSl ) 



A a \\ un o 3jv*iib JJJpf 



decimals, similar 



iijj . 0.253 t 2.361 J* *<J>^I JjLL»Sl J^g ^ L$.>iaa 4j>&i ^l^ai 

jl J^J t^JAS .(Jal AJjlla yjSi («iil AtoJI jjj-ttJ ^^io jUjuoVI t>» '. . ^ n\ h 

. 0.360 SjL>uafl Jc <GjIj£j 0.321 .u*)! 1*jU* 0.36 a*1I £ti~aj 



decimeter 



jliUuUJ 



J^c 



1 



o* 



10 



S! 



^jluy ^ JL.JI ^Ukill ^ JljiajU o-Ija* 



decision 



JU* 



£.^j ^ C A *K (j;U 4 'm a Aa^lc. ^ja.j Ju^iajJ thnl-^M Igj ajL AjIac 



<Axa jtjS 



decision, logical 



.AjAuuSl JAilLolij (CjLuiiJlj (jlaUJ 



4jjL«a« 4jaftj Jlu 



declination of. a celestial poin t 



di3t£ lilj <l*j jUU JjUl Jai ^ UjL« *UJ ^J ^LfcJ c^jl jll ^uSI 






^ 



ULu, ikjjj ^ji*. ^ Lfjjfl 



Sj£&i di£ 



decoder 



S^jLuul tilii aJ^JluU jlg-?> 



5j£a»«3i 



decoding 



Ajlk-aVI l^J^j jj-a ,_]] S^jSjjL* 4jLuij (Jj^aJ 



vuiS t*la 



decomposition of a fraction 



^** -^JJJ^' *j^«S Jj j«£ Jjj^j 



2x + l 3 1 5_J_ J_ 

x 2 -l ~ 2(x - 1) + 2(x + 1) J 6~2 + 3 ' 






decrease, percent 



jc-j- 



< 100 — jA {^jl«J! t^aSulI <jli < j; JJ x (j* ^ AajS y *»■" LoAic. 

(percent increase) AjjIaJI Sjbjlli t .y J) x o* AajSII C^\j I j) j 

100 lS 9*-»j*J 



decreasing function of one variable 



±ktj JJ«I* /-i Aja^SUj aAj 



JjSj aM Cjj\£ l\lj . JSIiilJI jjilftll A-aji ijjs Loi& l^Uja a ^s« <Jb 

IaJjjUuS (strictly decreasing) oaalull ajUHoa l$jj AJI^li oOA Jlal s^lc JILj 

/ AJIjJI jjSa .(monotonic decreasing) (j^lntt SjJLaI! Ail^ll ^ 



j,, * £^ /(y) </(*) ^ U / *J3*B ^ u-»*» 5iU " 



*<.y i/ .«a j*;,* £l*?J f(y)<f(x) 



s 






decreasing sequence 

o^jja-» <*j\jox1I ojSjj . z<j Uiit x, >x ; l^ja jc,,x 2 ,... <*jl2Lft 



decreasing the roots of a n eq uation 






CjiaJjaaSI ^l^kluilj (3>0 jl^Uu X Jjfr?^ cf^ ALU* Jj^ *J? CH 3 ^] 



X = X + # 



-1,0 Uljl^^l x 2 + x = 4bU*ll ^ Jj^tt ^^ 4 1,2 



O^^lll 



decrement 



U JjiJU Ijj o-^ c^ V*^ 



ii 



a^jjj 11 £±& 



Dedekind cut 



B, A Qfi\i^iiifl j 0£}^k J^=- U±"* J! ^«yffl ^1-ic-bU ^ja. ^aawiSi 






Jajjoiil l^j (J^jlIjuij (jl (jSaj) ^>j£I ^)*-«aic. ^^ic. JC AjsII (_c£aj V —Y 



y4 AJlail jj£i J U^J ^1*3 i(juJl jx^C tjc B iSJ^ Vl -k>i 



jl^Vl a^ 2& B *&\j t 3 c> j**M\ iiUjato ^Vl A^a. A5a 





p^iaS AJ^>. ^J3 lgj> f^C- AjLSaJI ^l^cVI <-Jjj*j (j^Ajj . jijual 




deductive method or theory 



Cu£ U£ tSUax^l i^lij*^ 3111 XNto Sj^ j^Uo <J.>jj .(cj\ij*l 3LX») 



.d 






n 






defective equation 



t x 



JLc x 2 +x = *H«JI lijii ^J I j) tdltt Jli. .AA^Vl AH**!! 

I ji?. j^ul * = uV X+ 1=0 4jj*^1! *bl*Jl Je, c^-aa-! 



.3aL-aVI ^«iU-all ji». «UI *&j l$S 




jje, 



# 4* 



defective number = deficient number 



35 ^^*]l cilli JUa .41* J*juJ ( <u*fij JJfctl! I^C Lufll ) <Lftlj& p 3*?-* ^^c- 



35 (J-a J» n-il 13 lfrCrj)*>*j 7 ' 5 t 1 /^A AlaijC- <ji < * M-\ (JJt^ JJiC- 



defined object 






^)* ^)jSl (jl£ I JJ t-JLa^^A 4iu ^J^tll t— i^*J ^U-ftB iSj£*x ^j-al^oau A^-ft ^/^jui 




I 



definite integral 



(Ojxa) ^sla <>l£3 



(integral, definite *j^ ) 



definite integral, partial 



t*ijx J^dua J-aI£j 



( integral, partial definite m *j^ ) 






definite quadratic form, positive 



{form, pos itive definite quadratic '•jkd ) 



UJJJU 



definition 



^uj^ll <-ij*j ttSlli J\l» .(ly*-6 t^-^^J fj**-» c^ tJjS W^ t3&* oj^c- 



*-ol£ jl ^1 t^lji obljj £i*?>J ^XiaVl (^jUaUB /*C-ljjH (JSjSJI 4jL 



H 



• • • (V 5, W.J^ cj^j'" ^jjjraall S jLaill ^J^J a^iaj^iJ £-J^>* 



1Y 



deformation (in Elasticity) 



(H 3J A\ <J) Jfctf 



QJd jlaJjM ojSi (jJfr JJ*JlS La aiH-%^ Ajj^aSI ^LpLail WiiM «jJaljA _i J^*-^ 



.Jaiill aJA 



sfra/w JUiiVI : j^jl ) 



deformation, continuous 



(p) cU-aLall *J jll j* 5 ts^iA A is^ J ' <« <M S^ 



p JaiiU 0</<l #^^1 t *£M .sb&bU **;? <^(^) 



4^4 (Jb A t> JjUaII fuuil jll jA F(p,0) iV.l t ,4 J) Aj-ajiftll 



Jfoffity 4ouu 



deformation ratio 



^a j^SSI (jAiij U 2LLaj Ji& ji^jll ^jlj tU j jll JiaUJl ^J Jl AlU ^a 



4 * 



u' y? 



•,l ,c\ t cjUUjVi 




** * 



^a w =/(z) Uik2ll 3111 jib ^Jjll Jbc\ I j) j .^U*ll J&ftl 3^ 



M = |/'(^)| 



AlaoA iJajji^ £.^ 



degenerate conics 



( conic sections aA*jjL* p ^laS : jJail j 



^jjil) Aaj^SI <> ^UUli AlfcuA 



degree, general equation of the nth- 



equation, polynomial JjJ». * j£^ Alil*-« : jjijl j 



>r 



degree of a curve 



tr*a^^J«i 



( algebraic plane curve c,?Jf> J**** u, ^ ^ rt : J-^ ) 



degree of a differential equation 




^tijii <1ju^i 



.-7T +2~l =0 
\.ax J \dx. 



.AillSlI 



<^ 



differential eauation, ordinary 4j^Ic AjLialaj 4hUx : jlail ) 



JSa. JlJltl ^ o 



degree of an extension of a field 



extension of a field J**- ^1 <&»! : jliil ) 



degree of a polynomial or equation 



Aa.j^ll <> j±i*j l^iSij ^.iLJI *a.jj <> 3jc 4 + 7x 2 yz i = *k\*A\ j 



JL •• 



^JjS^AjJ 



degree, spherical 



( spherical degree : jJaii ) 



degrees of freedom (in Statistics) 



(p lua^V! <J) 4jjaJl CiUjJ 



( freedom, degrees of : jia3l ) 



M 



"jju&Lj" a\ JatiS 



Delambre's analogies 



. (J. B. Delambre, 1822) 
Gauss ' formulae "u - J V fr**-* : J^l ) 






delay 



U j^Ji ^j *al**U Ui^lj CiIjLuSI £** c> *W*M UU -ki-OM *J^ 



^lu j#kb 



delay, differential 



• CilJUjpU (J** ^O^ <jt* ft^'j ^JP <^*-^ L£J#k" U& cJJ^ 




ku SjSU = jj&Xa iak 



delay line 



La S jLuij cJ^lS *lic LjUa* 1 j^aAj <*vVs i o^)jl^ 






delimiter 



L^-Lft 1*^.1 j O^J \juaU*il £ja Asj^%a ^^-^ (J^S J' 1 ^^ 



J J JJ jpli 



del operator 



.5 .a a 

ox oy oz 



(nabla) V >jlb a1 >J1j s.i«UUI *j3 J£p» ^UIj^VI ^a 
4 g > u 3Jb jkLS 4 gradient ofafunction Aib Ja* : jisul ) 

divergence ofa vector function 



ttk&UJ 2 



delta distribution 



( distribution £ijj* : j^l) 



)o 



ttb4it> 



delta metbod 



( four-step rule ajjV) CjIjksJ! %±cte :jkil ) 



H 



jfl|>. g S k±Jal 



De Moivrc's theorem 



Jc (j-oJS <Jil! 4j j^ill 



[r(cos#+ i sin0)j" = r"(cosn0 + i sinnO) 
(V2 + /a/2) 2 = [2(cos45°+/ sin45°)] 2 = 4(cos90°+* sin90°) = 4/ 

. ( Abraham De Moi vre, 1754) 



"Ch-JJ* tf ■*' 




De Morgan formulae 



/jtj*Jx-all 



(^fl5) =,4'U5' , (.4115)' = A'C\B' 

"OW'J^* LS* (_>>ai» n> ,jl" ^UaJjJl tllLuiLljl! ^llc ^1 ^jljijjuall £)IjU C-LuiaS 

. (Augustus De Morgan, 1871) 



1/" 



denial = negation 



( negation of proposition Jljfi* <^ '• J^ ) 



* - AJfr 



(fW 



denominate 



^iSJJ ^jtm*itt J^cjU (-J^jJall j >■ jJallj £-*aJI tliULaC <_£ J^j t»\ ja. jlj£ 



U^laui ijaA ^ Ajuja!) jll&l AiC <_llL lij (^ .SJbkjll (jaSUJ AiC JS 



. 22.68 - 4.2 x 5.4 jA t-jjlkoJ! iu J JlaVl 
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l^HV^V^Mf 



denominator 



&\jla ylak tJhunjll 4j1c aIuL (^ill J2JI (£1 t Jjlu£1I 4-o!)l& jLoii ^ja.^1 .iaJI 



2 

• 3 > - jwiSil 



juJi\ «^>iuii ^a*ii 



denominator, least common 



common denominator, least : jiajl ) 



* ***.-•?-* 



I*. A\ , a 4Xj3<4ia 



dense i n itself, set 



.^LjSM ^'^ ^a «^ J&« -^ 






•• -• 



4&uS 4J& 



dense set 



jjg 4tth OJ^ ^ ' ^c- UjSj £ <3iU Aj»^ 2LUi j £ Jail t> Uii 

. (nondense sel) ^y& 



•? ^* 



5 A .*.< y©, 4Ji 



dense set, nowhere - nondense set 



fifewse sef AiuS 4aa : jiaSl ) 



*itiS 



density 



La SJlLal an>i» &«la*J 



^iS 



(J o jaJ) Ulfe 



density, character 



.c_u-uii <j jjUi sj^j ,> Wij>s u^j j& <-*jj*x ^ 



w 



4&4I Aib 



density function 
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+00 



j/(x) dx = 1 



-oo 



Aiaui alail 4S&1S 



density, mean 



:*Li3Vi o^jJuflJu \ g , 1R JMj Aa-\-\ fjc La - ■ -'T- Aij£ <ajuj! 77 jLi. 



Jp </P -r JdF 



K 




I y tAilf&ll p 



4jjIJI Aitfcll 



density, metric 



m e tr i c density :jiajl ) 



W$4> ALla ^ j*i A^piiuJt AiUfcJ! = A*,j.J> AJLkl Ajaixuiil ASM 

density of a double layer, surface = moment per unit area of a 
double layer 

Jc C-jJaill CjUjUj* qa Aix-al4 ASjIj Jj=kj AJU. .J diLaLui-aJI Sikjl * jaili 



f ** 



s»» 



Mifr^rt Jbfr) 4*j12L* 43US 



density of a sequence of integers 



U^j A^^JI jIjcVI j> SJylJLo A*JjI* A={a ,,a ,,...} J 'o^J* ^j 



Cjll cAjuISJI 6iA ^ n Cfi- *ij> ^ cr^' AaaauuJl jjIj&VI ai& F(«) 



F(#i) 



F{n) 



n 'n 

< o, * 1 u^ 1 ij d(>4) = uji tdSBi ^Jcj . 4,4) >j!U I4I > uj 



bl tti!UJ Ji. .A^.^l JioVI t> W JljJS j^ Jb ^ Cjj^I b) J 




jl^cl 



u 



2 w>m a^u.-w Aiiis]) 



density of charge, surface 



gr Hm (j* <— iL^Ludl *»^J (3^ AjjU^£j) 4V% muI 



A \^A*]\ 




4> * 



lajissu 



density of charge, volume 



A^-aJI SA^.^1 AjjLj^ful 4 W .uni 



£yi JUBS 



density, packing 



. (JjliuiLaJI ^ (Jjjiliil ?tixui £pi AaLjLoU *^>J tg& CjIjLuII A\aS\ <JjjL}SU 



itlULliiJi 



denumerable set = countable set 



countable set tj&d ) 



Jjia JaL J»J* 



departure between two meridians 



^uflSI (JljSfiVl C?^ 4 0J^~5 U,r^ f^Trv (JJJ ^)jnf> oli (j-a_)*jl Jai. (J*»j9 



dependence, domain of 

^LuS j;U*j ^SL^j <ila t^uj?. AjLbUi 4LUa1 ^jjIjjjI *j3 ^ULu* U*al <jl£ I j) 



aJjU^I «5ll*a .i-u&VI AilaL. *>JI I j* t^-^j c^iil *^i JS3\ ^^Jl 



^»^11 



I 



c 



r M « = » M 



AjSIJjjV» J=J>5llb 



«. (x,0) = g(x) , k(x,0) = f(x) 



.JaSa f* - c/, x + cf ] isjpail 



y\ 



dependent equations 

4* 



Otiwjj* £fi&± 



dependent events 




VI /y^ La$i« {J& *1*j*j (jlj^ 



dependent functions 

jc + 1 x + 1 

v(x,y) = sin 7 , u(x 9 y) = 

y + 1 >> + l 



. v^sinw jV <^ji.Vl ^^Jc- U$U JS Aaj«j 



dependent set, linearly 



ti£UlaLA a l9 a 29 ...,a £*p» < ji^-nli cSjIjuuj ^z, + a 2 z 2 + ... + a z 



«i» 



.1**^ (^bj V sU»*M Atflt t> 



& u 



♦ «• 




dependent variable 



<±*>\j JJP&* ^ ^'JhU 4^j«vm"» -U|j : jlaji j 



function ofone variable, rational integral 



1 






depressed equation 

4bl**!l eOA AaujL (^ jii 4bU* jjia> JJJic (jh*% t> LijJ ^1 ALU^l! 

^ x 2 -2x + 2 = ALU^lJ <}l!ua . jjiaJI J»Jj cbar^ 1 l*jj JjaJI J& 



<jittaJrel Ajjj j 



depression, angle of 



awg/e AjjIJ :^>kjl ) 






derivative 



t / ^i jali*» JjijJl A/ j jc ^i jjiSlI Ax o^j * ^'j 



•Aa 



u 



A/ = /(* + Ax)-/(x) 



U3 J3*^' UU 1&*J& UJ^J 



A/ /(x + Ax)-/(x) 



14-4 



Ax Ax 

Aj^ill e JA £li tjL^ll Jj Ax cJj£ Ujiio 4i«j Jj ^ dJt lilj 



4-iaUjI &UU 



** * 



derivative, directional 



directional derivative '.j&& 1 



derivative from parametric equations 



y-y(t) * x=x(f) 



:A£>Uib J»3 ASi^uJI uli 



dy dy dx 
dfr dt dt 



Y^ 



rf& 13 »«4fc Jli* . 



dx 
di 




y = cos t , x = sin t 



± 
dt 



2 sin? cos/ , 



dx 
dt 



cost 



dy 

dx 



(~2sin/ co$ty.(co$t) 



2 sin t 



d* 



li JlalLj 



derivative, interpretations of the 



AB 




u^i^ji 



1 Jjx jA 



Ly 



'^^Luc&jI 1 SJLUlAj 



:L&& Q\ fc^ii ^ Ql )jui4"> AiLuLclI 



(JSLuul ^ .^Wull (JjiL&aj) {JLa 



^ 



I J) Ajc Jj^j UAi& AjjuuII sJiA 3jt$ia t<£ltt t^ic-j 



. y4 ^JC- 




LF 



UJI 



y 




* 



Ax 



t -t 



S (t) cll3l£ IJJ . p jgi ■ n o Jaa. .J A^jaJL» AjjU <3aSil ^cjjuJl ^LuS -Y 






derivative, normal 



La ?JajuJ jl ^Wul (5^ja*]I alaJSl (-3 <UL j^ij J^juft 



YY 



i *? ti . *T*r*» fr 



derivative of a function of a complex variable 



U«iM cj^.j tjjkj LSaj tb) z = z ASc ^ISLS^U 



lim — 



t_^jx jjila ^i AJijU-i Aib : j&A ) 

analytic function ofa complex variable 



derivative of a higher order 

Jio l^Jlo jSiuball jailall ^ Aib Aut!ill j£u dip> tf jil 



• f 1 «v »• I Itt > 





2 * 3 



w= o i y'" =6 tdliSj 3x 2 aMI 



r u * ? 



j^iss 



«£«• A 




derivative of an integral 



4 X o 





j (a,b) l JSffl </ J*l£iU aL\5 Aib / 



ii£bi -^ 



Xo SLi&ll ^ ]/(0* cW^ ^^ d* x o e ( fl ' ft ) ^^ 



a 



*£>U11j jJasU j ■*?. jJ 



c/ 



<& 



f f(t)dt = f(x ) 



# 



x ^U^i* § = /,(',*) <jS>*&fi- Xtx) AlbiS^b) -V 

f ^j [a, b] a&l*1U Jiill <^ 

[/a,jc) cfe = ^(o j-\ssm *o^j «y^-* 

f 



Aiafi£ / tf 




dt 


d* 


dF 



= \f t (t i x)dx 

dt i 



Yr 



n 






derivative of a tensor, covariant 



covariant derivative ofa tensor : jiaji ) 



*** *' 



derivative of a vector 

Ia _ V(r + 'aq-v(q 

lim 

A<-*0 f 

J -Ljjij «illij f AJaSlH Jlio ^'vVuti Jlo! jbl 2UuulL AaaJl ASlSLo ^ 



*-«! * 



*U3 j* <Uiu* 

derivative, partial 

ljj^\ Jc U& f(x,y) Utfl JjVl ^ijl» t> ^u>JI 



^PW^^^ta^H^W^^^^^^M^ 



^Luialb x 2 +^ ^Ul ^11 ^}3 JaJI ASLSUI! t <illi Jlio . f y (x,y),f x (x,y) J 

(jij'^ i oli 2)U^L<A (a,b) AJaiill ^JC j;,JC ^ jjjiloli iiuiillj (x,y) 






<&(>/) du(y) dy 
£& dy dx 



^uii j*atfcii 



derivative, total 



^>JI cJ^l^U aLiUI S^li : jki! ) 



(chain rule for partial differentiation 



u 



Jtil&U ^LLu>lu>21 Sjc-U 



dcrivatives, chain rule for 



( chain rule aUuuM iji&lS :j^\ ) 



dcrivativcs, formulac for evaluating 



CltVlnwftlt LfcJ#*2 Jfrtjd 






m:'" 1 ^ x" ^LSliu» -Y 






«** * * * 





dcrivcd curvc 







t> 



*«* * J 



ASl£*«lbbu4 



derivcd cquation 






u*«i j-i* <> e* ^ u*- 4 :tWS!, -' ^^ ^^y "* 




( derived curve &** i^i» : jkjl ) 



AaILum ^^3 



derived set 



closure of a set oj pomis <-r- ^~* / 



Yo 



Desa r gu es theorem 



"K Jj*f Jjjfc 



. (Gerard Desargues, 1661) "(TjIJtP jlj#>" c-^jall <*U V- U j 




II. w 



cijl%j" ^iaa4 

Descartes, folium of 



3 



x + y = 3ax); 



Jai X+y+l= fJ&uuJl (jlj JjL-aVl AiaiL jaj ^ ^ * *1| ^1 L$ia £jJaI}j 



.-U 



4 «V 



<^J* 



Cl 



tjUiU "cijUjj" Sjftli 



Descartes' rule of signs 

(^Jo (_>aiij t «ijAa. SjjU^i <fSLullj <ia.j^l! jjAaJ! ^^*J (Jc.\ T .la. iWt S Jeli 



OJ-^i J dr > "' -U /O ) = AjAaJI S J±S <bU* 







Oj-^J l)* U^ ^} La£ tU.ij.la. CjIjLSI] jjij JA& £* jjSI ^jaII 



t X_JLoa . /(-jc ) = *hU*tt Aj^j^II jjiaJl t> j£\ aJLJ U jjia. 







lj t-JL-- J^ > C> J& <^VI *bU*U £j£j d U^-u ^1 t^oAaJl 



cj! jL-^I — a cJ jjiSlI axc ^jLuu J U 3jLSa. l^CUU-o aU*J 4ja.j*]| 



jA-^JI c_jL_uia. (JaL-J Jc c*U j j t ^ j J .Ifcu Ala Jfll o j£j (j' J «i J^t 



deseending time 



JajiuJt £aj 



.(jiajV) ^tla" ^3] U <Ja4J ^ ^jjj^. JsjSjui -<5jiiuiJ (c'A\ t>jSl 



r\ 



41^a1a «JJiUU-a 



detached coefficient 



( division, synihetic AjsjSu a>u4 : J&& ) 



detachment, rule of ( in Logic ) 



(ijfalA Jh cM SjpG 



( antecedent ) Saj&\ jjuaic j ( implication ) <Ji ■ ^ ^ t> c£ u^ ' 3! 



1 i) 4 <il& Jlla . Ufu^ £ jij ( consequent ) ,J\jil *jIj1I £ji c 




4U 



j-i." SjUJI j '^ftl ji ^Li si jIj^I ^ji j«ii. ia" :SjL*ll t^iK 



0& JWJ • 




II 



«jftl ji ^JaSlui" S jUall £j£d t £ 
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A 





b 



detail file 



L-fLuI (JjLojIsua <,*n,Wi\ a.Vvtinjj S 



£ufeJffl LiL* 




ji Aj jux dlLA ftlaua ^j,a v ihTn L-ftLi 



determinant 




•Itej t£J_>a ^JJA ^Jc <x-*aljji* 4^)JuaUxil ^ajjU t^jAaJI (j* 




^]c Jiyilfc C5 lci (3-a jia£ll ^^auUj .^1^x11 AjSj jA (SAaC^M Ji\ 



* * 




l 



j* 



a, 6, 
a, £, 






^ ^ -*H 



«, 


*, 


c v 


«2 


&2 


C 2 


«3 


63 


<Y 



j|ji«li 3^'jdJ ^"^ "Wo" d}* J* 



(ai& 2 c 3 + 6, c 2 a^ +c x a 1 b % -aj)^ - 6,c 3 a 2 - c x a z b 2 ) 



a 



mu 



jajIL « ^Sj ^^a»]Ij 



m 



aSj ' « ■ »fl ,j j 1 n V» n 3*JAJ •t^^J 



M Aiijll <> <Iil.\\^i» '*X}±i r AjjjM (> Aia-all tSliS .i&ljS c*Ib*j 



YV 



JJ& /~d JAdk^ <-f>u3 J>ual£h 

determinant by a scalar, multiplication of a 

.iaJ ji S-locI .iaj <-J_>uia cff*^ J*J '^^ <S* -^^ MJ^ J»- 3 ^ 




.**]! <J ik*]! 






determinant» cofactor of an element in a 



m 



pSj c_Luall Uai^j r -tffij ii^ j^-alic :iaj a fflW <j^ '^j 



* * 



r— 1 4^2,j o* Ai^ »is»-* ^Hij tAVfc a\\ Ija ^ w *&j ^jA*ilj 









determinant, conjugate elements of a 






(^ui£3ii £# jtxAii <J) *Ask*Jr 




determinant, Fredholm's (in Integral £quations) 



Fredholm 's determinant : jlajl ) 



determinant, functional 



u>* 




Jacobian ofa number offunctions in as many variables 



M 



determinant, Gram 



^w 




Gramian ^UjaJI : jlajl ) 



•&**! n o&4i n &6&a 



determinant, Laplace's expansion ofa 






u 



^jjp, jja«4 



determinant, numerical 



Jiljic! a i ■ ^ V- Jkl=k-Q 




5i jiulA J^^A 



determinant of a matrix 



matrix 4ijL-a-o : jlij! i 




determinant of the coefficients of a set of linear equations 

cJflikl lil "^ *W IJA -ia-jJ Vj .CiV^I*a1I £J-a*. jci Uiijil (jaili t^l j^ilall 

2 3 

> 4x - 7 v + 5 = * 2jc + 3y-l=0 



4 -7 



JSUtft titel* .&»-» 



determinant, skew-symmetric 



J ^1 Aj\£f\ ^i *&i-oj jlAJI ^i 2ujLo^ *iil jull * 



2 




IjC< OJi^>o 



&mn "ifm 



<jb kijli ^jili JjUSII ^liall .vb, J ^jS jjSjj . n,m JS1 

. \Su-ajl 



(JjLaL» v^ a 



determinant, symmetric 



J1W 



^SM jLjl ajA-aUc J («i 4<y"iJJjll * jiaS (Jja- ^SULa 6>-aU& ^x« 



n j wi J^i lS j^" «,*, J 



■jkojair jk-» 



determinant, Vandermonde 



^Jiai «^iuall jA-aU&j 4-JaJjM jA Al» Jjtfl ci^Sl ^ >->^ <-£ 




^IMJ « 8,^1 ^i S jkliall >-aU*il ^ r <-i*-fl >-aU& J tAjjt&y 



JU^ll tcdtt Ji* . r>\ iu* M ij5» JiJ ^jaj- 



n 



1 



a 



a 



a 



■% 
i 



h 



b 



b' 



1 



c 



T 1 

" c 



1 

d 1 
cf 3 



liil jJa-Jl ^Jc- AJjVl liUiaitll 



determinants, elemen tary opera tions on 



( elementcny operations on determinants or matrices 



\£\\\y^* l$i±i liliiaull djiL« 



determinants, expansion by minors of 



«iiijj 



/•-i 



4jjj j>» AjIjAls^ <1V^J l" <JJJ (j-a JAa^ill <ilj£La 



(_£jLl»lj cUjSLaji l-i&j . dj^LaL».<aS cj^* - ** (j_j-uC- j 





SjjiA-a 1^'il ANj-v -p ^_a I J^ojlI 
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J 



I) i t.^l 




Lio 







jia^Jl <ilj£ia tt!lli JUa .ASfll jaII l^laljfr ^ f JjaJI 
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1 



b 2 c 2 
b, 'c. 



- ci, 



b 



c 



b, c. 



+ a 



b 



c 



b, c, 



J* 



a \ 


A. 


c \ 


a^ 

™ 


Ih 


c, 

*-* 


a \ 


b, 


c i 



S' * 




^Ij^ll cUUJI : jJisI) 



cofactor ofan element o/a determinant 



4jjj]| (J*Aj £)-* cyJ-i^A MJ^ J^^ 



determinants of the same order, product of two 




ia (Jx-aL^. 



^J ^1^11 cJu-^ali j ^ l jr » S-i^a J^ljzk Pj^a ^A ^^y-o^l -\>**llj (JRJ& 



c d 



e f 
g h 



ae + 6g 
c<? + dg 



a f + Z?/z 
cf + dh 



developable of a space curve, pola r 



j*j 




(J*ti\ dbUUl 



.^L\ jiSl b Kull ^uLSil JajJaaJI 1& 




*ua 



r 



devclopable surface 



(f Uo^H (jty U M\\\t\\ l!j^1a1\ 



deviate, Standard ( in Statistics ) 




X x 4Jb*-* A^ajSl ^-jjaUSll t-Jj^Lall 



X { -JC 

a 






J^kail <J»1 jaJsN Ja«iji4 



deviation, absolute mean 



Cj! jjiUl AJU <J Aifr J«Jj CjU)j=U^S Aj^I ^jSU ^UaJl iu-jlaJl 



: A.it. u rfdlj A \ > s\\ a\\ 



h» 



x -£(*) «(*) cbc 



-00 






r=l 



x jjiloll A*a^L«il A-«jall £(*) t Ai Jill Aib « elu* 



deviation, algebraic (in Statistics) 




Jauijju» uiljaJI 



deviation, mean 



ASWL ^u ( r = 1,2,3,-.. ) *, <^^ -W*» «-iljaJM 



r-1 » 



.(-lluCkA Jawijlttll JC t- 



n 



Jo'ivrt u»i jxii 



deviation, probable 



_1 

2 



JtajaAj t5 jl_jw»fr J^LaI aSjPaII <— «IjaJVI 



C*** J <-«l J*3 



deviation, quartile 



Lia*6B l^J-^ 1 cw <jj^ ^^ 



guartile ^uj :j&& ) 



r$ jbau» cijjaul 



deviation, Standard = root mean square deviation 






variance cjjlii : jlail) 



device, analogue 

^ US ^Uj^ll J#B J j^J ^jaS Aa*^ CjU^j filjfl l^j9 JUS Sl J 



^UftfiJ JUfr .- _ * 




dextrorosum=dextrorse curve at a point=right-handed curve at a 



poin t 



• La 4Ja5j Jjft ' t '" ■ ■* ejliaJs! A^ja ,_i^La 




diagnosis 



l^Jj&j $.LL*lVI ' • *.< ^jIac. 



JdXAlt jfcfl 



diagonal of a determinant 



determinant -iia-a : jlai! ) 



rr 



diagonal of a matrix, principal 



* + 



A7 Ig U^J <PU^yk 4ftjQ t ^>^ 



4jSlj4waA! ^ jjIj jlaS 



diagonal of a matrix, secondary 






diagonal of a polygon 

ojjjW^ j^ u^j oh J^ ^ Wfini*\ i A^Ljaii ijjLx]i ^^ji ^j -^ 

1 «4 




diagonal of a polyhedron 

Cj^*^'J Ji^ *^-J^ ^*J-g O^JJU O^ (Ji^-J (JsW (J-*-^ ts^ 4-ajSlAjolaII AjUa&W 




^Uj f«l j 



diagram 



La AjjHu ^j^^ U^J J^ «--AjLnil (J-a 4^3 cjjuu f^O 



M 



^IaJ h ( JL£ ) laki^ 



diagram, Argand 



( Argand diagram :j}ai\ J 



diagram, indicator 

Alautil j Sf-jUSiift 4iLuL<iil 4-Lo gcljluu (_giii (J*J^ J ^ J-^ i» *'***** ^^ cfa* 



rr 



diameter of a central quadric surface 

^m.Vtgll (Jabali l^iAj t^SJ^^y^ gr L u\\\ ^j\jM f ViUa j£I^)aj ^niVlflti (Ja^l 



r 5 




diameter of a circle 



diameter of a conic 



Sjflj jiaS 



( circle Sjjb : jlail ) 



ukjj±A£l& jlaS 



( co/?/c, diameter ofa 



:J*\) 



MIN <>4ia jlaS 



diameter of a set of points 



( bounded set of points Ja&ll ^ S jj^>^ Aia : jlail ) 



Ottaljl* ^IjibS 



diameters, conjugate 



conjugate diameters ' jlajl ) 



ykjj*-* £*4 J^ " <J*JJ** £^ tfJ** ^ 



diametral line in a conic = diameter ofa conic 



( conic, diameter ofa 



:jbil) 



diametral plane ofa quadric surface 



<_j*j£jj ^tkuil g Jok ^jlui-a 



.^JtjjjSJl yrHmU AjJIjIaII _jtjjVI (j^ Aj3 i-ila. ^»V«.» ^j^j ^jitu-a 



^Ual jla OW^ cjbjluu» 



diametral planes, conjugate 






rt 



" jJLJ ^JLjia 



Dido's problem 



^)j£) ^jl^uu (CJkIt j 4J&t^a (J^ia AVfc a " (JaLojI w <^\) jLajj (JjLijj 'ULula 



(jja^lftil (j* p, ja» (jl£ lijj .bjjIj jA ,, i-v \ *)1 li& mI cluljll (>*J t^aA*** 



.ftjjl^ c \iA\ jA «jLill ^Wiall (jli tJjJal! a^^a-o ^Laj£iuL« 3*JaS (-jjlia-all 

.AJLuaII oJlA Jaj alfr C5 ifr CJilSi ^UajS ^£L» jJLp £1 Jlljj 



sJ&jll - Jjill 



difference = remainder 



ls j^» c> V^ r j^ ^?^ 



*!****? 



<Ldjfi 4libu 



difference equation 



c difference eqnation, ordinary AjjAs. 4jS ja aJjA** : jliil j 
( difference eguation, partial Ajj j^ AjS ja 4bU-« : Liul j]*jI 



* «r 



<Uhl 4jSjfi <U.JUa 

difference equation, linear 4 

/(x+l) = */(*) VAmA c^loa . JjSM ^j^ll <> ( /(*),£/(*),... J) 

• AjJai (Jj^)3 AJJIxa ^-& 



«• * •* 



<Uilfr 4jfljfl «UJlbu Aj2j 



difference equation, order of an ordinary 



.( E J5>U i£ Jfti oJ J) J UiU-B ^ <$J Je\ Amj 



* * *» 



<U.Jte A^jfl 4libu 

difference equation, ordinary 



* f * 



j g j f c#* y 135 * iSjj* <^ Owj ... j g(*) j /(*) 



*/(*) =/(*+*) 



r© 



AuHat Ajfl £ Alit** 



difference eauation, partial 




I 



JJ 



J 



z j y j x 

g(x,y,z, . . . ) 



J 






f(x,y,z,...) 



U2ll 



.AjuUli tlll jjiiajl fi^J 4jjJaJI ij}-?,^ J 



difference of like powers of two quantities, factorability of 

5&«a .U$lu tiJ^'j l MU^N fj**^ t> c£ 



* 



J' 



(jc - y)(x + y)(x 2 + v 2 ) t r'-/ = (x-j>)(* 2 + ^ + /) 



difference of two sets 



C5? C?^ 2 C5^' 




UJI 



W*t^ w!*+ 4>3^^ 




4j3 j* B t A jjtnftll (jJJ .4-5 (3jaM 



. 5 



Aiail J) 




J 



^ A^ll 



v4 




fi 



££tii JjUUI Jjiil 



difference of two sets, symmetric 



.4 



^JmflM JsLaa! <ui (C) ii_$j*jM (5-°2jj Vj B 



i 



A 



Lj^ali CJJJ l&L<uaM (j jail 



. v4 + B,AVB,AOB JjaJ\ JaL Jjill 1i$] >jjj JJ-4 < ^4-5 






difference quotient 



j^II^ijL. Ol^ ' /M = * 2 v* / ^dl C^l£ I i) i cSHi Jll* < j^-Vl 



0& 



/(s + A») - f(x) (s + Ax) 2 -* 2 

= = Zx + ax 



S^jJbbASt Jjjj*ft 



differences, finite 



/ <j* sUa^ll SUUI «UlS ia .^LuLm^ **i2L* J^U jjjalb JSSuiaD j£ull 



{a,a+h,a+2h , .... } 



-^}Sil AjuIjIa C5 -*«j 



{fLa).A<*Q.f(a + 2Q. ■■■} 



(^ JjVl *£jM cJJJ^J 

J3-B je ... * «saij :ga3Sj JjVi aifiji c> M*-» c3j^ ^£j 



A/(x), A 2 /(x), A7W.». 



^jVt *Aj» dsJ 



differences, first order 



.{2,2,2,...} ^ {1,3,5,7,...} ^2*11 JjVl *i3jS £jj 



**W» dSJ® 



differen ces, pa rtial 



J jUial ^ ^Uil Jjjall yJSS-» t3lSL5Vi 6- £^2 v 58 ^ JW 3B 

*.Sj3»i JS Ji ^ «UJU JaJj Vte itu*** cjI j^LJI 



kjjll <> <\$ja 



differences, rth-order 



a^IjUI JjVl ^jil 6jJ • ( M) ^ J O OJJ^ cA# ! *£->* &*J 



rv 



\t*\ s **2 ' 3 > • • " » n f "'f 



\a 2 — a lt a 3 —a 2 ,a 4 — or 3 ,...j 



<^ 



^ <jj\!iil 4jj jll (Jjjaj 



{a 3 — 2a 2 +a x , a 4 +2a 3 +a 2 ,...} 



^ r ^fijil (> cijjaSlj 



{[a r+1 -m, + a rA -...±a,] , [a r+2 -ra r+J +—-a r -...±a 2 ],...} 

r 2 



differences, second order 

.3ULuaVl A*j12LJ1 JjVl knj\ £jj Juj ^ kul2L*l] JjVl <pji! (ijja 

^ {1,2,4,7,1 1,... } W3LJI JjVl *£j» tijja <4U Jli. 
. { 1,1,1,... } ^ l«l V^l *AjB c3j>j < {1,2,3,4,... } 



differences, tabular 

AjljJiaJI ^jjall (5H.S .U *JhI Jj^ ^a 4 U. n J ytSLoM ^1 ojj J j jail 



ajLjjl&jlll (j* <Lj]13L&]| «LjjjuiaJ! ^1 ja.VI (J*£ L3JJ*^ tff* ^jLol;jlc.jJ (Jj^aJ 






.ULo *M.al ^J^lJI ytsJ .uSl! ^ Jjjfll! ^ oimJ 



4J143I Jjjjij 



differencing of a function 



( finite differences -j^ ) 



jtil&U JjIS 



differentiable 



*&A* l«J dul£ lij U Aiaaj ^ic (jlii^DU 4L13 >^lj jiila ^ *]|.all jjS3 



TA 



aSuAJu 



differential 



l^liS^ f(x) Jj 4&5U l«I AaJ j j^ «J Aib f(x) 



df = f\x)dx 






c&,x (^jj^UlI jJ 4lb (JjSj 



# (J J • 




I u&Lall x 



. cbc (JjluZ X AJlialij (jli t^3kljll (Jb X A&j&a <ji ' * ^ j) 



differential analyzer 






.a^jIV Aijjki UjaUsii cjV^U^I lM r ^-i-n *II 



differential analyzer, Bush 



<JLuatfcfl " oSijj " Jfau* 



J-al£jllj £A*JI jcJjW C5 ifr ^5^ -iSj 1920 AAu» *ajuo t5 Lja\ij JlLu» Jji 

. ( Vannevar Bush, 1974) "<J>ji 



c%j^ t^lJ ^ualiS 



differential, bin om ia I 



binomial differential *j^ ) 



jMatiSlt cJLudb 



differential caleulus 



caleulus, differential 



:jfcil) 



itlAtf» <■ ^»1 &* J„a\xA 



differential coefflcient = derivative 



( derivative 



:j&\ ) 



*-* 



4-jL^Uj AliUu 4551 >. 



differential equation, adj oint of a 



adjoint differential eqnation Aial^* AjLbtiS aLU* : jjajl \ 



n 



kUll UasJH 4jLatfSll 4iiUail 4-0*1*1! 4ll.ll! 
differential equation, complementary function of a general linear 

«LuuLaJLol! 41}l*-«ll talai. AJSjjloaS! (JjIaJI (Ja (JS 4-i^^a (Jj-salak p jxa-a 

• <^ jV^' ^^ c^ L (y) =0 

4^1*1! 4jkUI 4aL*Uu1! 4bU*)l : jki! ) 

differential eguation, general linear 



- 'j 



1*tt <Uluali3 4lJbu» 



differential equation, exact 



c j£a1j . j" ■ ^»tt ; U 41l.il a\jll (JUaliol! o! jluuu IgJc Jj-aaJ 4jI»Jalij 41}Ula 



"£"(*» J') 



J 



dx + 






4y = 



Sjj^! Jt 4bLu» JjSj ^ ^ISl! j ^ JjJ^ol\ Ja>il! j 



Mfc + Mfy = 

jA 4-atj t^ljVI 4jj^)1! £yA AAxusoa 4jj_}a. ( * <1 'K i* a LtgJ 



w 



j 



Af 



5y 



5bc 



kti AjLaUi 4LU* ^A (2x + 3y)dx + (3jc + 5j;)rfv = : 4hl**ll ^l«a 

ijy^Si Jc" <IjI jjil» 4£ti ^ U^m\ 4bU*ll <M£ li) 



^jll 



U* 




+. t 




Pdx + Qdy + Rdz = 

<Jj12L&* l$l R j Q j P 



JMI 



& 



> kti 41jU-.i1! OjS ^ f J^UIj ^l£l! Ja^il! ^la * JjV» 



d/? ap ao a* 



dP dQ 



dx 



dz ' dz dy ' dy 



dx 






4->Ull Uaill 4^Iual£ill 41jUa11 



differential equation, general linear 



j; tlDUUui <*ij% tl^jlSLSUj y ,J JjV! k.j^l! £>» AjLialiu Zldmt 



S jjjuall Jc 4iil« Igji («i (Ja& 



X 



v* Jj^ 



x (y) =;.7r+fl 



d^y 

dx 



n-1 



+ p n y = QW 



Llai. 41^1ula]I (JjlaJI i^a n ^W^k 4i}l*-all * i$l aI*1I JaJl ^jlfr J-»^jj 

jjLft! jUj (JjlaJI ftJA ^jx (J£ <_i^julaj t Z(_y) = 4iimI^"ioH 4Jjl*-Jl 



i 



A \\ i >y\ fiil ALUaII qA± Ja. ^1 dlbjj.^rtll di* p j^ua AiU-bjj t^jLui.l 



L<» = o 



yjji^JI aLU^II j) (auxiliary equation) S^Ujudl ALU-<JI 

3aL*7 i aLU-oII C5 >ujoj j (reduced equation) 

• (complete equation) AJLASII ^bU-JI 



differential equation, general solution of a 



4-uul^La 3 it.^tt&n *U.iUu 



differential equation, homogeneous 



JlLa t jUjc-VI ,J tllljailftll dllSluLa Aki *Jkc *-a LLll jj}*^! _i 



— + (sin -) -~ = , v +(w + x 2 )-t- = 
y y dx dx 

cJIj&aJ cJ^^J . ^=XV (jiijjajll Jj&juAj CIjV^IjuJI tj* p jiB lifc (Jajj 



p jill ^ CjV^U-«JI 



<afy ax + b y + c 



«^ta^fl^^W 



<fr ez + ./y + g 



Iua. c y = Y + k 9 x — X + h (J^jxj1\ >\ AaJiuib 4mi\Vu claV^l*-* ^J 



***** 

differential equation, homogeneous linear 



t\ 



+ «* 



(>l£& 4JUS A^tiS 4jjUua 



differential eauation, integrable 



. <J1 AjL^UG AlAaJ Jl I4L jau 0^3 j' ^ AjLiUS ^^ 



,J#I AjjjI) <> 4Jal ^iluali2 3llU* 



differential eauation, linear first order 



A_JJ}Juajt /J& Aj^Ut^O 






f />(*)<& 



I Sjjx-ail ^Jc <J-aI£j <JxI*jo 4jbtxAjl aJi$Jj 



differential equation, linear partial 

-L^j^ll ^a AjJ^aJl L^jlflLLui^j AxjU1I Cll joASaII (j-ojJaJui ^JJ^^ ^J**^ 1 ^ <ttal*-a 






differential equation of Bessel 



( Bessel 's differential eguation : jlail ) 



JbLJalilil " JJ; jlS ,r ^Jjbua 



differential equation of Clairaut 



( Clairaut 's differential eguation : jlail ) 



differential equation of Gauss = hypergeometric differential 



equation 




SaliOlI 4bl*J! 






jA ( |x|<l fj£U) ^btll JaJI ^li c * 1,2,3 (j^i^^J 

y = c x F(a, b; c, x) + c 2 x 1 ' c F\a - c + 1, b - c + 1;2 - c; x) 



£Y 



AaiUaUHl "iTu4jfc" ibU* 



differential equation of Hermite 



2bLbliiSI «liUJI 



y"-2xy r + 2ay = 



.UJU /7 U 



a t-u=» 



4^1&I "jaatf" 41&la 



differential equation of Laguerre 



3LLi»U5M aU**1I 



J9>" + (l-x)/+ay~0 



.LUU CL U 



a U-U 



AjLiliiil "o^T ^bw 



differential equation of Laplace 



x,y,z SioUUI ^jJSpM-CjLuI^ 1 C5* ^J^ 1 M^^' AiAjuJI 



a 2 « a« 2 a 2 w n 

— r- 4- — :r + — :r = 

a* 2 av 2 az 2 



<? 2 m 1 <& <? 2 w 1 'd* u __ 

^. . . . ,i *L* ■_■■■■ — J» J- ■ ■■■■■■■ ■ ■ ■ ZZZ II 

4? 2 p 3/? (k 2 p 2 dy 1 

\ d( ,du\ 1 d( . .di\ 1 ^w 



r— 1+- 



sin#— + i . , , , » = 



2 _:_2 s\ a.J} 



r 2 dt \ dt) r 2 sin0 dB\ dO) r siiT 6 Scp 



4* *^ * *» 



differential equation of Legendre 



Legendre differential equation : jkjl ) 



^LUatttJI " jjjU" ^J-ibu* 



differential equation of Mathieu 



<aL*1£]| *H**il 



y" + (a +b cos 2jc)j' = 

Sjjlall Jc AliUuJI *ifi f UH (JaJ» *£& c£*?J 

y = c,e"^(x) + c£f *>(-x) 



tr 



u*m " j^^ j "ajjp^p ***** 



differential equation of Sturm-Liouville 



7> Jjj-ail <J& AjLjalij AiiU-o 



<*r , .* 



*&•{_ <£c 



J 



) x + [«<*> + ^pc^ly = ° 




2 J JC Jjilall 41^X0 J! j J p(x) , q(x) , r(x)>0 &p> 



4_dJaUHI " ' a. ■*.... A? JUibu 



4* ***** 



differential equation of Tchebycheff 



u*±m\ ouji 



(l-x 2 )^~-x^ + n 2 y = 

ax ax 



differential equation, order of an ordinary 



dx 



ydy+2xdx = 



** -^ # #■ * ^V 



differential equation, order of a partial 



. ^ jaJi ^LjLiUslI AbUJI ^ 2LS >ll 51&5LJ] ^Lu j Jet 



k jlp, iiLilij 3Jbbu 



differential equation, ordinary 



dy 
y-T- + 2x = Q 
dx 



it 



3jJ> 3LLHi3 AliU-a 



differential equation, partial 



6^' AjjuuHj 4jj \a. CLAJlIulaj (jSluA* uxlLa <j-a jjSI ^jAjJaS 4 mJnlsfi <U^lflL-a 



Al&uJI <^ Jlia .clilv» 



I 






^Uualtt Alit**! oili J* 

differential equation, particular solution of a 

.ALA**!! 



^U2 Aisbud J$ <Ja. 



differential equation, primitive of a 



differential equation ) solution ofa AjL^UlS ALU-* J». : jiail 1 



iLLiU3 AhU-al j(jL« Ja. 



differential equation, singular solution of a 

ALU-a jAj 4*U1I <JaJI <J ilJ jLoljlil 




..Uli cM U^j ^i 



kj 0° 2^ V J». 



i>w^t> m*i «-suii 



^y jjlss = v** 1 *' **-*«-■ J* 



differential equation, solution of a =primitive integral 



jfc y = x +cx 



c duA. t Jc ^- x _v = o AjLiiUSM Abl**n J^ 



AiiuatiSfl £tf ibbifi JaJ "4jl%" Aljjla 



differential equations, Picard's method for solving 



UlA&\ AbU*B J^ ^V Aij > 



dx 



f(*,y) 



421&JI AjUSSIl ijj*-» J! A3Lu» Jjj^ (x ,j/ ) ALSjlb jaj y 



M! 



£6 



y(*) = y + \f(f,y(t))dt 



MXZA ^Ujj2UI aJLuiljj JaJI ^] £ 



differential equations, Runge-Kutta method for solving 

d y gy \ 



dx 



^ui j33 AxjS <Jg Jx-a=Kjj *i=x:, + A £^»j3 (x ,^ ) ^LiilU jaj 




A:, = h.f(x , y ), 

1 1 

k 2 = /2./(x + - h, y + - £, ) 5 

k 3 =h.f(x +-h + y +-k 2 ) > 

k 4 - A./(x + A, j/ + £ 3 ), 

1 
k = —(k x +2k 2 +2k i +k 4 ) 
6 




ij JjJ_J <J» t AL>ll 5J4j . (*„*) ALSilb l*JU ^jLftt I J* Jjljj 



(# _Jjj£UI J *]| J&j ^jLjl U^IaHI ^VjU-11 ^J-*ll <^j&l cM 



** J* *• 



<LlwZali5 Ctfi** <te 0-0-4 = <Lil 4uLaLii Ctjl\xA 




differential equations, simultaneous = system of differential 
equation 



*n 



differential equations with separable variables, ordinary 

S jjA-all ( Js> \ fl*nl*V£ (jS-AJ 4j^I& AjliJbliL) <ljil*-a 



(J-aI£s!U aIx!1 l^Aa. zelyj tSlkjuJil <1^U-aS1 L5 ]& ^^>^ ililjUr^ (jjjkn *^&j 



^jluLaII 



differential form 

fl t dx S{ dx H ...dx s " i A., r dx ri dx ri ...dx r " 

j AJaLoid AjJjJaliS 4JLjJua (jUjSjj AjtnljSB daVl^^lit ^ La£ (jtf jp>JJ 

.LjuijSil C -Ac JSIajuI 4aaiL^j A-ALlaliS 




A^LJbLi2 A-uuJliA 



differential geometry 



.-LaUtll lA^ualic .laJ jl j*> ^A AuiOiflll (Jl£juiVI <j-alj2t Ajjat j»i aIc* 






** «■ 



differential geometry, metric 



j£b diaa ajjila 3Ql £jl»-llj ijUKuU ^Ul*Ai j^tuJl ^j-al ji. 4J j.} 



. (J* JalaTvll t-iLwo. J «XaA» nU t£luj A£jaJ! 



amiu hiim Lui^ik 



differential geometry, projective 



c£Lj=>jJI Jh C^l ftjjil» 50J <Jl££*J ^LbUiit o^i^Jl 4-1 j^ £> 



.2ui.lia.Vl 



<• «./■ 



<Uxlui j AXuali2 



differential, intermediate 



jja ^ j x ojj»^ ^ 4ib z Ciil£j < «= /(W 2 ) ^ 



a 



il£IJrt 



/ 



/ar *^ 



du 



df df dz\, \ df df dz 



+ — \dx + 



+ 



\ck dz (k) l dy dz dy ) 



dy 



f 



\ 



df ff dz. 



A 



♦ 



y 



iV 



j 



tJjpaJI <j* (JS (-AMjjj 



/ 



V 



4T Sz 

dc dz ok 



\ 



afc 



y 



y ^M ^uj ^LbUi 



differential of a functional 



JUt iiuaU3 



( functional (Jta : jlajl ) 



jj*la <> j&\ ,J AAjJ ^U> *&ali3 



differential of a function of several variables, partial 



UjU A^>il tfjJfiB /(x 1} jc 2 ,... } ^) 



UjI 






jaJ| 



^■^^y 



r 



X j ^ • * * f f l 



x 




ajuliuIu y 



jjalt <> jSSi ^4 Uli! JLdSA <L&aU2ll 



differential of a function of several variables, total 






^ 



J \X]9> X 2>'"> X n) 



AM ^.tSB ^OLaliill 






ck x 



3c 



3c 



n 



n 



x l9 ... 9 x n , dx l9 ... 9 dx n ^LjxA\ (ijIjjjiSAl! _i Aib jjSj <JiJI 



^u aj^ula A^uuM v^^& == ^j oium ^^^uum AJuusUj 



differential of a plane area - element of a plane area 



t dxdy (jj^i ^SjlSjpll cAf\^S\ ^IV^j AjjIubJl 




UmU 




e^b 



fr *» 



V* 




LulJI tjjjjui ^jLj t rJnii? cSjLaJ ^jjLSII t^Lul^VI AIV^jj 



jjrcfrtftf ^SU&ll J-ISSM J jj<fc# ^SUfill J-ASM f l^u-l AJUI 






T J oikLa 



«* * 




O- jali djfelHaii 



differential of arc length 



arc length, differential of 



:jU) 



iA 



differential of arc length of a plane curve — element of arc length 
of a plane curve 




ds "tiLalia jli s J* UJtiiaSj jjj b W'ul (jiijfl JjJa <jl£ I Jj 



:CjI£jIjJLi 



i D*l£H 



L 



<fe 



J(dx) 



+ 



(*) 




l+l-rl <ft 

ax 



1 + 



^Ij3k,j (Jj5 ,. K \ A W AliU-« £)A 



X 



yv^ 



'<fc x2 

Kdy) 

dy 
dx 



dy 



G- * 



(jc J!^tj i,lni\ 



aSUILj ds 




(r, 6) 



4#lafl CjLAI^V! aN^j .<J*l£!l 



/ 



dis 



r 2 + 



dr^ 



Ue) 



dO 



differential of arc length of a space curve = element of arc length 

of a space curve 



z = z(t) ty = y(f) * x = x (t) 



ds 



(dx\ 

[dtj 



+ — + 



r*Y 



dt 



jA 



Usn 




differential of mass = element of mass 



p j La aui%\ p^-ui jl 4a.LuLoII j! (^ j51I JjuojC* j& 



«* i» 



4J2SII 4&a\& 



dv 



d&\'4 



pdv 



^jLuij AjjSjI jjk-aic jjji cAjsIjS 



differential of volume - element of volume 



*AaJi AiuaUj 



diUilJ^V» <** cbcdydz J&SSi %) Jb ^a ^jUij f~^ 




^uLSJ! 



CAiSt^Vl ^4 pdzdpd<f> j {x,y,z) S^-UUl AjSjI£j^I 

• (r, 0,0) 



t* 



fjiuaMU Ji$a 



differential operator 






/ i \ d 2 y dy 

(D 2 + xD + 5)y = — y + x -f- + 5y 



dx dx 



^dUtfifr ^lublij JJJ)>4 



differential operator, inverse 



Sj_yuaJ! (J ]c. j*j 



1 



/(£) 



— — ay — g{x) 4jjIax1I AjIjS cl£-<y t^lfLuS ..-Liatij &$* f (P) 



fdauil ^JUdli^ jltt jb 



differential parameter of a surface 






a' = x(w, v) , y = v (w, v) , z = z (u, v) 



A,/ 



IcfcJ EG-F 2 



AJI^SI jli 



2 



ds 



V (JjSj « S' ^yjc- f— const. C 4 > ..W.i<\il /fi^j-«til ela^Vl t^a ^ ; j * "•*■ " 



^JV^i Vgic JJJ*jllj V j M (llljjilaJl (JjjaJ j±ib C 




o^- 1 ?» di^j 



V = v(ll,,V,) i « = «(w„v,) 



^xA JjVl ajjjII t> ^LaVl Cl>U**]| : jkjl ) 

surface, fundamental coefficients ofthefirst order ofa 



s * 



4-4 u AaIuu 



differential, total 



joiio <> jsi ^ 2UU Juisfl AHiUali : jiiii ) 



differential ofafunction ofseveral variables, total 



J^ush 



differentiation 



[derivative AiLiLall =j^l ) 






differentiation formulae 






differentiation, implicit 

^1 31aUuJl iji* J& (Ji-«liaj idlij t ji5U 3jnrilU LJtfJtjiio AaJ A&Aa JiUul 



2 . _.2 



^+j/ = l 



■iVi 



u 



2x + 2yy' = 



Ul* 



J 






jjuiIjl4 jjP JjusUj 



differentiation, indireet 




t fl.WM.iU JUb J*ili3 



d d du 



X 



^a^lb m j w ^a^b /(m) i! 



6S 



/-AJ^lp jj JfcdUS 



differentiation, logarithmic 



aJ \ «g \,rt > J-iTi AliU^a ,j_^Ia AjjLc. jj ^u .ja>V A u n» U jjxla AaLuu» »^-»>j} 
quV P- jSjx jjal L a ASLuIa ^VajV «GLjlal! oifc a^ajjjuj . (JjJaliall el^^j 



v = a; 4; 



d* 



log,y = jclogx 



y' = Jt*(l + logx) j» — = 1 + log * 



0j& 






differentiation of an inflnite aeries 



.SjSiil oh& fgi t_jjl2ill A-dauu* AaJJlill 




J*LS3 J«atf3 



differentiation of an integral 



derivative ofan integral lU^& 4&um» : jj»j| ) 



differentiation of parametric equations 



dy dy dx 



(j* X <A 



■■-^ 



dx dt dt 



■ # UjSS £l ia \wu 



d/ 



^ to) t^iii jn* 



x = sin/ , ,y = cos 2 / 



*,li 



U) 



oY 



dx dy 

— = cosf , — - = -2sin/cosf 
dt dt 

dy dy dx 

= -2sinf 



' ' > I 



dx dt dt 



c i^tl.4 J-uatiu 



differentiation, successive 



.j&\ usjll oli cjl&iJ J^liL ^Vi usjll <^ cjiiLiuJI ^Uui 



digit 

r Uu ^ ^j 0,1,2,3,4,5,6,7,8,9 <> l& <«4fc JH> .<>-• a^ ^Ua 

. 3 j 2 oJ^jil u o > >fi j 23 ^jJIj .tc^uiil j*JI 



digits, significant 

^SjiL-j ta ^jII j^*ll ^15 J ^i * U .ue. fljj^jl j^ a^ ^jll f lSjVl -i 

V C^^-J'j JJ *■*! fSjJLi cs^-? ji^aJl L5J^ V (^illj jLiuil it5 JuaSi J& 




^J ^J - *" f*J^ •^ & (W^J ^JJJUUlSI -L^Jlll (JJAS ^^ic- a5j (Jji (jx ]±L 



2,3,0 ^ 0.230 .uJl A,jji**ll ^ISjVi :^ <J1« ^j^l ^LJI jLuu 
^-a 5 — LU J ji-^li jj^j ^j*j du». LiJ 2,3,0 <** 230 Aixllj 



L_J (^j~Jxx jj r, fSj y> 0.23 ajJI J ji^ll .^Ljj^ f lSj A££S 



(« jS*-* 4ja ^ajjikil ^L^Uil j^gj Jc jL-aili 0,023 • .ia«ll a.i,. .ul 



Aai^jSI Aoitii 4jjJ j 



dihedral angle 



a«g/e, dihedral '.j&A ) 



«r 



dilatation 



Mta 



tfl*i£U Jaj lili . J<; ,Wtt *LIS S^U <> ^oJ ^a^JI S^j ^ jjjilll -> 

^ ,i> u l i l u> .a>>1l jjucjII (jli e,,e 2 ,e 3 Jj-ajlb A-iuLuiVI 



4£A*lb 







•• *V 






= (l + e.Xl + e 2 )(l + e3)-l 



Ll£» 







= e, + e 2 + e 3 



I 



iVUASU 



J 



J J£& ^Jc gjjj ^1 jail J ^jiuu.11 Jljjaj -Y 

(dilatation coefficient) .HaUI <J*l*-« ^ * » .n &jIj Aouuj aA 






i ckj^h WAjj*-^ J^-li t> c 




^ 







j ^]j 



ai«j1I JS jx ^-^ U& ^ ^Uifc ^/u UI) ^U oli 

. (centre o f dilatation) 



dimension 



» 

Ju 



JjL <U <^ill ^^1 Jlilli .^11 J 4*L*A\ J J^U! -^liaj c 3kL} Jial 

.*41l jpfiAl Jlij 




dimension of a metric space 



^uiLLi £l j* Ju 



j' u* cJSl 4jj5j p l^>ilS <jli-a eUaC 



:*i*j lil ^ull /^jjj -U) ( -uibLft pljal Jlij 



s 






(JjjjLa 



e 



pllaCr JS 4jjj (Jj£j d 



J£l ■ 

(«+1) <jJ-uZ 



) 



s 




• t 




Ai& -Y 



w 



6* jjSI £l jiU 



dimensional geometric configuration, n- 



4ult ^^ ^yiJtfA Jlu 



kM*l\ CJi jloljUI o- ^ Jai <jl£ I i] ^1 



•• *» 






oi 



(3jJ»iM) jUj&1 jjp 



dimensiouality 



.AjL^k (g\ jA*jI jsjic 



Diophantine analysis 

.( *£UaJI ^xj 250 f lc 



dipole, electric 





•r tf 



directed angle 



directed line (or line segment) , 



directed numbers = signed numbers ~ algebraic numbers 



algehraic number (JJi* ^^ ; J^ ) 



06 



directed set = directed system = Moore-Smith set 

: tiyaj a (3^" b 'J&J ( a> b <t^j ) D O* ( a > b) 

. a>c 0\* b > c <. a> b C)\£V4 -} 

. aeD JS1 a > a -Y 

c e £> i>jJ^ beDi aeD (JS, li) -V 



*• * 



Ajfcldut 4^1uu 



«* • 



directional derivative 



{ gradient of a function Aib J£» :jiait ) 



pl jill <i *&Lua JbaJ ftU^I bljj 



direction angles for a straight line in space 



anglesfor a straight line in space, direction : ji»jl ) 






direction components of the normal to a surface 



direction cosines ofthe normal to a surface 



*Uttl fU3 




direction cosines 



cosines in space, direction : jlajl ) 



nJauil 4^*jlJ fttajtfl *Lu VJ^ 



direction cosines ofthe normal to a surface 



x = x (w, v) , y =y(u,v) ,z=z (w, v) 

^ 5 C 

^^^B^^H ^^^^^^^" ^^^^^^^" 

A A A 



a% 



K 



Ja 



+ B 2 +C 



A 



dy & 




di dc 




dc dy 


du did 


, B = 


du du 
& dc 


, c = 


du du 

ck dy 


dv d? 




dv d? 




d? dv 



direction numbers of a line in space = direction components of a 



line in space = direction ratios of a line in space 

( components ofa line in space, direction 



:jbJl) 



<Ua£j ile jhu oIajI 



direction of a curve a t a poin t 



4 Mil! ^c ^ Wuti <jjjLoa1I aLsuI 






JaldUSI 



direction of a straight line 

JL4 lg ^ 'l ^ rf*Hj ( J^I 4jjl jll (jJa (fll lAUt jA (_g Jl > H Oli -J* fjtflUI.O Vi^ fiLajI ~ 1 

. < * J n i uli jja-al (.j&.jaII ftlauVt 
.d&3» AAUjI UjJj Al^ £1 jiB ^ fJ&uo* Jai. *UjI -Y 



JUAfcU ^UuiUVl £»UU#I 



direction s of strain, principal 

Ac j-*a-a jJb «jjjLa j^jC- Jauuuj Jaflj (j* 



A1& 




JUi£A] VnUVl CjUUjV! 






gkui ^ (o^iii) <&&»-»» ouutti 



directions on a surface, characteristic 



( characteristic directions on a surface : jkdl ) 



nkuJ £feuLJi\ £p*\*2i\ 



directions on a surface, principal 

*U=jVI jU t i.^i l^ja isi» 




^pVo ;UaSj JS ^JC jUUjI ^JJ 



*V 



u 




jUUjVI j^J -^SUa-JI (jJu^aWj WaA «^uill 4loJfl ^JjajJI 






^j-^tll ^L-JaJVI jU Uu^i Jl£ I jj VI ) t >i a Ui« 



AJaaJ Jfc, gikuil jLui.LuiVl ^UliaJVI : J&l ) 



< # * 



«Jawi ^^Ic 4j>oi <JaSi 4 curvatures of a surface at a point , principal 

( umbilical point on a surface 



(ajI j ^ j|) o^U gJriJ JAil! SjilJ 
director circle of an ellipse (or hy perbola) 

. u ^m ^1411 JjW' *js^ cl^iii ^jjj ( ^ jiijl)o»^' 



y 




JkuLA fL^uui J-jIill iajji-4 



director cone of a ruled surface 







I 




I 



Cj 



j3ajui-a «Jajuii (fljj^ll pliajVI (J£f* :^)laj| j 



spherical indicatrix ofa ruled surface 



j&aa u jjua 



direct product 



^jiUAli £-A?il J nal v LiajI ^^nijj ^jl^J^ii L-l^jJal! (Jinl^l jsJ ajui! 



( Cartesian product 



. (direct sum) 



©A 



S vuuUaU A.u\IUII JljJlt 



direct trigonometric functions 



■ v ^ vv> 11 (J4»j§ 4Jt^ (JLa Aajj»SxIi AjfiEuJI Jlj^ll £j& aji** 



^Jajji^aJi ^k&t Jali 



directrix of a conic 



( conic sections 4-jIa j j£«a £ jlaS : jJail ) 



directrix of a cylindrical surface 



( j\jisuM\ ^tiajwiii jjij 



{cylindrical surface ^IjIslJ *Jaui ij^j! ) 






directrix of a mled surface 






^jftjlt ^jJAHLiA ^kuttU oW J OW-" 1 * 
directrix planes of a hyperbolic paraboloid 

x 2 v 2 



2=0 {J? J^UIAll A«« 



A^Jt AJU S jl*4 n (^Au^ <j**J* 

Dirichlet characteristic properties of the potential function 



j bxla| ^ludla ^JJJaJl IjjISlLjUj p(x, y, z) Vh^iS <JLul£ ti) 




*i .* . 




L-fcjJaS « « .^ S>_£ ^ Uji jSaJ c£*$ p Uj^fr ^5^2 V ^1 JL&U 

" - flff ^ 

jj^aifr IfeJtfc ^jatUlt JU-aII <laii QU .tejll r ;»> «vti Jjuaic c/F £u^ 



:<Jb ^jual jift 4Ja5ij o>^\t 



M 



.4K £1 jail Jc 
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dp dp dp 
<3r ' <^> ' <& 
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l/ 



^ 
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JM! 



(j^juii jj ALU-* (3Lxj u -Ui^l-V 



3 2 w 3 w d 2 /v 



^m^t^^m 



dx 



2 + -- 2 + & 2 



dy 



47tp 



*Q2Ur *bl** u *M (iSbu /o U^ft <-£&£ jJill LSil! £cj 



0*11 $"U C?ll 



ck 



r + 



fy 



ck 



= 



i? 




oo 



U^j*a /? 



2 2 2 2 



M=\\\pdv Cul£!JI-£ 






R(U 



M 



) J. 



5Ji 



/T —{U -M I R), R* ~(U-M/R),R 3 — (U-M/R)) 
dx. dv dz 
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. (P. G. L. Dirichlet, 1 859) 
JS1I t> J CA.\\ .vnll t> ^*>> ^jjjjI ^Jl AJt^ : jkil ) 

( potential function for a volume distribution ofcharge or mass 



"4-ujja AiuAwila u»jlS3i CiIaSijjJ Jajjui 

Dirichlet conditions for the convergence of Fourier series 

( Fourier theorem "Ajj jjsT <j jJa3 : j]ail ) 



Dirichlet integral 



"culAjjj" J*tS2 



J* ^ ^ UU**^ ^ w ^M cjLJujj JaISj 







+ 



'^ 2 



dfoft 



w j 



. J4ISSB l^Jc jjiLB JUluJtt ^ 



n 



VjtajjJ iJf» 



Dirichlet principle 













dwY (dw^ 



dxJ 



+ 



\dy) 



chcdy 



. (jS-oJ La ^)i 




Dirichlet integral "tlslAj j^ 1 ' J*l£5 : jlail J 



"C^uji 1 *±ul* 



Dirichlet problem 



^Jl Aj^u ^ JjVl 2u^ll iijjAB 2UUa : jkil ) 



boundary value problem ofpotential theory,first 



w 



Cdubjif <-i>ui3t JuaU 



Dirichlet product 



m(jc,^,z) 



v(x,y,z) d — ±&d D[u,v\ 



<_1 



SAjj^ 







Dirichlet series 







K 



dudv dudv dudv 

Vw.Vv = + + 

3c 3c dy fy & & 



( Dirichlet integral "cjLSuji' J*l£ :jfcsl ) 



"CjlAjjJf 5luilwa4 



P jill ^ ^W^ *^ ALoiLujSa 






*£ 



R>» 



bl^c-i 



a 



n 



J 



z 



J jSj J (£-J dy 



Riemann zetafunction <J^iJ^ ^jj ^^ : J^) 



n\ 



"t^lAni' A*ma 



Dirichlet's formula 




\ 



b y b b 

jdy jw(x, y)dx-\dx Jw(x, y)dy 

a a a x 

^j.^-v «W <j^-""l (fijLuiLall (UIaII ALftlSj Jla-a /5^ cW£3 <Ji J^tLfti! Jj^jSI 

. Jt=<Z , V=Z> , JC=V OIa)3Sju4aL 



i»i,\£2l! ''i^iAni 1 &*ua 



Dirichlet's integral formula 




S -\ 



-l -i -l 



*JLJ jjc, fjill Jc. ^L»j *iil**ll juuVi <-tfWlj <J*l£ll j ^ < o 

• 0<x, +x 2 + ...+*„ <1 ^£A*11 aSS^aII x,,x 2 ,...,x Cj 





I -Y 



hm - f /(y) ^-^> = -[/(jc + 0) + f(x - 0)1 



. f *M t-jpjsB Jc 



4luluU4 (^ijtfSl «liluujj jW-*^ 



Dirichlet's test for convergence of a series 



dy=u k Aic Aa.jj Ajutu* {a} Cijl£ lil 



2«» 



»=i 



<k 



QO 



»=1 



« cKi w n > « n+1 



3l£ 



J 



/hw u = 

H-*oo 



Ji AjjIjIo ^ AJjfruiJ jUt^VI liA *-'« ■ ■>; j 



nt 



4luiLua4J Ahliiiiill uijU&U CiluujJ jt-ui) 



Dirichlet's test for uniform convergence of a series 



/t 



J 



/■ 



E «« (*) 



»1=1 



<k <^vj & Jnc l$J Jl>jj <JI jJ a., a,,... CJul£ O 



f LJ^U i /(i ( x )_>o, u„(x) > u n J x) Cul £_j t p,x t> 



< *•* 




00 



V-Jjl Sal! A ftkVlA j j& Zj^hW^'iiW ^ 1* ^ * ^^ ul^ 6 fl— >oO LaJUG- 



«-I 





(G. R Hardy, 1947) "g^jU J^jU y;_;"j* c^j^H CjLu^LjjH 



"CAAajS hj&l 



Dirichlet theorcm 



{a,a + r 3 a + 2r,a + 3r,„.} 



disconnected set 



•ti? j^l 2&tt Jj l j i fiSiil UJ^j ^ J^ ^ 



** -* 



<bUl! Alu) u* uC* *US 



disconnected set, extremely 






AjIS 4Jajl Jaa jjfr AJSa 

disconnected set, totally 



JL-aftl fje 



discontinuity 



aLl^Lg uc, 4j1.IH Oj^ A-U-tfali 



nr 



discontinuity, finite 

AJUI 4 <4tt Jlla 
1 

y = siri— 



jjja-A jj& jL^ul aJO 



discontinuity, infinite 






1 

'T 










.Jj^a^» 


JtP 


x = 


AiC l^jLuajI 


aJC 


■4 


JL-a3 


aJP = 


^Jlfi. jLusul 


*.!£- 



discontinuity, ordinary = jump discontinuity 



1 



y 



1 + 2 



I l 






discontinuity, point of 

JJG lA^JC AJl^Jl (JJ^ ^Jafij jl t^JLalo UGj A3 Vua Ia^jo A]I^1) MJ^ A^afiJ 



X = ^ic jU-ajl ^c AJaSj \^ia y = - AJWl t*lij Jlla .AijjL* 



discontinuity, removable 



Ailj>U Jjli JUaSI aJfr 



Aliiill a jiA ^i& ^i-fli* Aib <LSj :uc SJLiLaJI jjc. aM J*^ fJL»\ !i) 

/jjSjj Ai| JpU JjII l$JL-ajl ^b. o) JUj <S]i AJaSill ^jc a Apa. W» l^jUa&U 



M 



. 1 

x 



x = asa a!\ j$1 JjIS JL-ad fic l^la 



4Jh£&A jjP <UU 



discontinuous function 



j* # 



. J&\ j\ Aiaij Jjc AL-al» mjSj V ^Jib 



•* .* 



ilJa tSt^ 4>i3 
-«j*« ***** 



discrete set 



X| JS 3Ja£j l$J CiuLiS JaSi j Jil^ol (j-A Aifl 



Ja jiLa jjiuLa 



discrete variable 




I ^JJta. jM t*Ui JUa t f^Jajala) aJojA^Lo jj£ 4^9 <-oS <JjSj J£*la 



j» *• 



S J£aa 4JI*S 



discriminant function (in Statistics) 




qAj-o& fjfy i iu,/il ( Jlll Cil Jjiilall qa H QA <CyACxjtl ^.h^ Jaili ji 



discriminant of a differential equation, c- 

m(Wc)=0 ^-a F(x, y, y') = y^lfi» *bU-tt *U1I JsJl jl£ lil 



/ ^ n Mx,y,c) 
u(x,y,c) = , = 



6b 



kl*tf3 4lfct«l ( p jj**ft) 4&L&JI JJaa 



discriminant of a differential equation, p- 






F(x,y,p) = p jiil (>» ^jLiAiu <i^U-«i ^SAji-aSi jiaa ^C <Jj-aaa 



\o 



F(x,y,p)=0 



3F(x, y, p) 

dp 



o 



JjJ^ S JjliS *UjlXA JJA4 



discriminant of a polynomial eauation 



4jJulaII \xaa 



x" +a,x"~ i +...+a n 







4Jjl*-<ill Jj^ qa OJjia. L& L«J (Jj^ J£ <^*-}Ja S-O*- 3 (J^-a^- J* 



(^ULujtfi) iuiii! Uj.iii <> aiiUudt £ 



discriminant of a auadratic eauation 



AU*-all ■' 



J*** 



flfJt -r bx + C = 



jA 



A 2 - 4ac 



J 



U 



ja.j-a ji LlLui (jjSLs <1jUx1I ^m ^jli t l>Sja?k a,6,c t>» <-)£ u^ ^j 



OjjjL*^ jl j jifo <i oJJSjSa. J 




*J L)1 J^l UJ^! W 



UI 



I \Jj-<3 



£jjjjjua ^ 4jjLj]| AAnj^t £)* *UJlxa jIa* 



discriminant of a quadratic equation in two variables 



*bU*M *' 



U-M 



ax 2 +&cj> + cy 2 + dx + ey + f = 



«A 



A 



2 

2 



2a Z> 
Z> 2c 



d 



e 



d 



e 2/ 



Aacf - b 2 f - ae 2 - cd 2 + bde 



t*>jK ) L*aSU ULfl ^jSj A^UaU ei$] ^JlJflJl Ja-all jli t a * cjl£ 1^! 



A 



IJI 



Aac > u^ • Jj TjSIJ ULSj & 2 - 4ac < ul£ I i] ( LLiu J 

j j ^fi 1 n a Qxia^j b 2 -4ac<0 jl£ I j) Aj^a5U AJLaSi jjSj ,_juj.%11 

j' UAU'j^ l^J^"" ctf^J & 2 -4arc>0 (jl£ I j) (jjjtJaliLa 




* *— ^** 



. b 2 - 4ac = 



•il£ 



U 



'W 






discriminant of a quadratic form 



>* 



AjauJ jjli A* u^iil J£" 



M 



g = £<W, 



'j 



«/7 



J^a-oll jfc J , J J£l n = a„ dy 



( kxia<* ) £M ia.j^l <> ££}S* AJjiUua Jj 



discriminant of a real cubic eauation 



lk\*A •* 



LLfLA 



x +ax +bx + c = 



> 



2*2 



a V + %abc - 46* - 4a 'c - 27c J 

.(jbjLiiLft (JSVI /-1& \a$\a jjliilj 4j1»S»« ^!D\jSI 



^ULaii» £tS3fl 



disjoint sets 



Laglu ta JhiuLA u-aJC A^.JJ V (j^JJS 



[JUa ig^A AjLaAla CiUfi 



disjoint sets, pairwise 






disjunction of propositions 

S j i*ll OjSjj " j " A»jjII SI J ^I^1o.\j o£ku*j (jiijUc. c> Sjbc ojj^ 

tAiLu. i^Uj^ t> js cfi v 4 -^^ **^ »jM uj£j «^^ ^^ 

2x3=7 " ^A " S>USU ^UL.jM " t " 2x3=7 " l#LM J~»a «^> J^ 



V) M^ uj^ ^ " </** -^j- f Jj> J '^^ f J^ ' * J 1 ^ 1 c^ ' ^ 



n y 



p,q o£j\*x& J^aSj .^1 djA '^jj ^jJ (jli f]j *l!D&ll J» jail tjlj fi lil 

p v (7 

- q y p ] j*& 



(pl^^iS j*) 



i 



dispersion (in Statistics) 



oJL^.1 j AJaii ^ U» jSjj a^C-j A-iSLuo^M dULjjil jLaoil 



(pL^&tft (^fl) CjlIulUI <j*U5 



dispersion, measure of (in Statistics) 






**U! 



displacement 



aIjaII q* 4-J^La AJali dllSijI lilft ♦La AJaSj a5j-g JJ*j C5 1o (J^j 4g^^ 4_ia£ 



displacement, angular 






displacement, linear 



.AajuJI (J^iii ^Jali qa AJaSi JS <=J j) [$A JLcj ajoi=J 4-J j! 



OAJP 



display 






nA 



A^jIuua jjfr Jj>^k 



dissimilar terms 



J j^ Liji ^k 3jc, 5 v, 27 <Jj$jL&* J^ U*^ 3x, 5jc 2 t , «itti Jll» 



Ogjljl» c) i *ffi « « rt cW ^1 



distance between two parallel lines 



L*£J cajiA* ^J^C- Q* 1 ^ M » U»^ "ill ^LajSjjaj^ll AAJaalI (J jJa 



0&3j*a O&fr** 0# ^ 



distance between two parallel planes 



.LftgJ tajjLuL* Jj-aG ^a ^ "^ » "-'J /Jiil * ■* jS* > .i ,. \1 AjJafljl 03*» 



o^ow*4> 



distance between two points 







*i - * 2 ) 2 + U - y i f + fe - ^ ) 2 



0£iafc 6« tf jtjN ^ 



distance between two points, angular 



angular distance between two points : jfed ) 



flj&flVU fl j a ffi i n < i &U ^ull 



distance between two skew lines 



.U$i* J£ (jlc 4jJja*JIj jj,ft t ffiui,all (JJ4 Ja-oG ^1 ^-cjaiatAil 4*iaSSt Jjia 



distance from a point to a line 

ax+by+c = 



ni 



JaaJlj <LSili (j±A *1*j1I £j\k t^jSjuuLallj Ajaibi! ;« *->J ^cJill (gjlunJI _i 



a 2 +b 



j jiuMj 4JaSJ Jjj Jttull 



distance from a point to a plane 

^ jLuu ^ jUjjlaIIj 4 \~A\W (jjj ^u!1 jli & aK+by+cz+d—O igjunJl 31Mjl* 




+b +c 



■JjuII ''^^ij^a 1 ' *JU 



distance function, Minkowski 



{Minkowski distance function 'j^ ) 



2L jUui ^2^ ^^la&l J*jJi 



distance of a celestial point, polar 



co-declination of a celestial -UjUjju aLU ^Ij^JI c£jljll cj^-^t : J^0 

{point 



s^jLAuilt JsuSl 



distance of a star, zenith 



.pliSjil ^Jjlj AaaIa ^gAj *>aJulj j^Uajllj ClojjJIj 



C>JII J ^j^l j iiluL*fl MJjbua 



distance-rate-time formula 






v 



distribution (m Statistics) 



(»Ld»yt J) fcO* 



(frequency distribution) "c^jl j£3 <y jj5" ^HHamVI fftVtmj UlpJ j 



(^t^J» fc)j>tfl) 0^ tf i &0J3 



distribution, binomial 



( binomial distribution ij&d ) 



F &U0 



distribution, F 



(x l ,X 2 ) (jJSiuwk QXa$& OtH <kuiill twljjic Sija.Ull diUjaH £}JjJ 



2 2 



2 2 

^2 "l*2 



(jA&uulh ^IjII j J jV I Ojji&& J ^J*& «^Wo- 3 \x& n 2 j n, 



•M^J^ Jfr 



^jjsa^oj^ 



distribution, frequency 



freguency jljSStt : jla3l ) 



distribution function (in Statistics) 

LiiiUjj AilttVAlI ajali jJallall .-aSLIjSII jl jSSM ^^Ja-La ^hVt Aib 

- i/M 







ISSAj JuA b Jl (-oo) o-^ljUl! 

b 

F(b) = J/(x>fc 



-og 



JUS^VI «jjSB ^ t^S F(x) A1UI . JjfiB Aib /(*) 



v^ 



Ai\j£l) 4lb y-ouu f(x) aWj (probability distribution fiinction) 

. ( probability density function ) AjILoI^VI 



4 jjl< «dft ^jjjaJ) <Ub 



distribution function, relative 



probability density function JLaaa.V I AiliS ^11 ^ : jJiJl ) 



distribution, Gibrat 



<SUJb 



G(x) = ' *>»* 



72^ 



(^Lua^VI^) ^u^il^Oj^» 



distribution, normal (in Statistics) 



■(/*iA"B c? J j£fl ( 3 w '' ^ £& tui* 



"OHj/ ftUj5 



distribution, Poisson 



S Jj*-all Jfc a J jSS ^ib £j&S £jjj3 



/W 



m x e 



x 



ObUsB jl J*-jB J* j^ijW W d^ t X == 0,1,2, ... .Ujfc 



■ 

. £)\ij\ — ulu n Qj — ujI jj" £j jjA £tjUUl j Jaujtt djya. (mean or variance) 



CjL_»9j : (A U J u tCjVjU^ll o* j££ll .ij^jl UljaJ di^j Jllj SjjjS 

)j3 JJ jl^JI ^.Jiill Jjjjj .^UuSyi ^U^V! «cldjaJ * jjjJ 

(S. D. Poisson, 1840) 




distribution, skew (in Statistics) 



VY 



.( L*ja J ) ljlL.Iu.jSl Jj^ diO p jJ| JIS lij (c>^l 



distribution, symmetrical (in Statistics) 

'.nWN (jul£*jl AjjjIa .laj A-JJjJ («I «(median) JaAujjIl 3jun\lj JjLala £4 jjJ 

^"■" oli 4.J > tillU ja^VI 



"OJ-J^" *Wjj5 



distributions, Pearson 



Ajjluilrtlb ^ij*xSI Jk J&ill JijJ ^& /gA " (j jjui jjiJi" tllljujjj 

df (x) (x - a)f(x) 



dx b + b { x + b 2 x 






2 7 



IulU 



(K . Pearson, 1936) 




* 4* 



&U* 



distribution, truncated 




. a Majali ^J& i.iin'S* ^jjjiil (jl Jslija Jlijj -ya (j* 



<j**J^ 



distributive 




a j~n *i j^j ^i£ ia i^jai s^ta ^iLj V* jj3 i«i) ^L«i jil 



:^li Jlia l^wftj iaj^JSH S^&li «jtiill JaJJ £* 2&1! jm\jc. £* 



<£c dx dx 



4 

^Sf t^J*JJii »^'"J sinx ^Itaflj w ^ ^ -WjSM *-*^ 



sin(x + v) * sin x + sin y 



vr 



£*aJI J& 4jJ*2^ ^JLafr &JJJ LJJ^ = jjaJI j uiLaaJl £0j2l! <!*&& 

distributive law of arithmetic and algebra = distributive law of 
multiplication and addition 



: cj J& o^i c?^ u JJ^I 



a (b+c)=ab+ac 




2(3+5) = 2x3 + 2x5 = 16 «4 — li Jtl* . a, b, c ^IjcVI ^«J 

Jj^a. a j^ ,J Jail <^jla.l «-J^jjJa JjuaUk jl j^Jc. <J-aiJ 4-oj-uu tj£-«J jjSlSM 







• (* + ^)(2jc + 3) = jc(2jt + 3)+ yilx + 3) = 2jc 2 + 3* + 2xy + 3 y 



.* * * 




JfcUS 



divergence of a tensor function 



tensor &** :j^ ) 



divergence of a vector function 

s^ui^i a^jiSj^ii olsi^yi jjU-« cjUUjI ^ t$ji£j* ^ia *Jb &\& 

dX dT dZ 

<3e ^ cfc 



.CjUI^VI ^ UDlIiAj 2&l£o ^jL\ 1jj^ ^Lj 



&\^\hjal 



divergence theorem 



Green 's theorem in space £j jail ^ £$j** <^j^ : jJiil ) 






divergent sequence 



4-U jVSui (Iluni 4ju\2La 



vt 



«• * 



4j4frla3 Aluiluuu4 



divergent series 



AjjhJu i* t..ni A l . .i) ■ n'» j. 



divergent series, oscillating = oscillating series 

J) J' +c0 Jl <-l?.£ ^ L^ t-*^ 'SPc-^S ^W WjSSj ^pc-bu aULua 



1-2+3-4+... * 1-1+1-1+... 



•j ****** -* I •• 



L*Lu *LUfrtiS 4-LuLuua 



divergent series, properiy 



(JUa . - 00 ^j ji + 00 ^Jt AjJ^^W l^*J^ ^ij ^UuljUA (J J jp AJuUftLuOA 



:<iifc 



t +00 JI <Jj3S 1 +2+3+4+. 



t +oo -JI Jjj5 1+-+-+-+ 

2 3 4 



00 J) <Jj# 



-l-l-l-... 



divergent series, summation of 






£ j^l ajL Aijj«i tjS^j 1-1+1-1+... g-^^l 5\loa 

A*jJaj j i g- jaxJI Aib ^ JC =-1 £jl^ j £a l + x + X 2 +JC 3 + — 

. a+a 1 +-.+a. . 1+0+1+ +#-<rV] 

lini = lim 



w^i^i^ta^Hrivaaifa^i^^BB^tfe^HttilHiPVA^toBB^^iHmi^HivphMPkM^Art 



n->« n »->» 



W ""* w /2 



^^ C^J - ^IjuJLuLLklt ^JA ^Ijifl li^i /7 p JA^al 3*j£ ^n * * U^ 



1 



Ll^LaLst* JjLkluil g^i^i ^ji I ^5j^>Wlj . ' — p jx^«Jt Qj£j &Xi1\a1\ 



2 






Vo 







j /I6e/ 'j method ofsummation ofseries 
CxXJLAa p ja^-a! " j^jfc" cJujjuj Cesaro 's summation formula 

{Holder 's definition ofthe sum ofa divergent series Aj^Uj 



i * 



divide 



{ t» 



• A-AJulfll Aji AT- £jj \3lJ 

division ^j& \j£l& ) 



dividend 



division 



^juiLill 







divisi b U i ty 



UJ^ 




^U^l AjlUS 



«• * 






division 



*wLui& 



4 U J J? J* 0^° <3j^ U^ ^j •<t»LuaJI ^lc <J AjjuiLuVI CiULjtil tftlaJ ~^ 



f *' 




fl/b 



i 



I 



a: A 



u 



■& 



i3 



b Jc 



a 



A-»*jo5 AjLwi ( tf>6 




1 1: 




iS 



rt i n i i H l 



a<i ..ui'ftii ^ii 




j)* 



u 



cA\ ZAaC (Juj^jla ,_A AajuoSII AjLc /^UlaJI AiLaJI jAj) JfaJI ,j ~ ^ 



C Xtf 



jj a ulUlI b 



= b 



Ju^J 




I 



a 



(S^J * 



6 J* 



a A a "'* 



£c3u jA 



c 




b Jj-^L*. jA Z) ^3-^ « ^auiS «jIj (j) Lucui JtSuj -4jJ& ajuiLJI 



v n 



gj&, j„& ^ ^UlSJi 



division by a decimal 





28,7405:23,5=287,405:235 



d 



ULijtejIll J^luib ^Uufll 



division by use of logarithms 



aJJjlfrji (5jImU Qp«iC ^AulS aJJjltjJ (ji ^IjSak. J^aJlullj -LuluSI! AaLoC ^1^>?J 



p ij^a»* ^m iiiW 



division modulop 



q(x) &j-±\ *jX-*> ij* — & J^ A*) ^J^ l J& ^^ t> J^" ^! 

:SjUJb 
f(x)=q (x).d(x)+r (x) (modp) 

£A jj— & '"^^ -« aa^ Cul£j tLjaji jj^a. IjjaS <i (x) , r (x) «-y 

/? dua. 0,1,. ..,/?-! iJ&Vl Oh» c> 3 ^j>m ^^ °^ ^J- 1 ^ 1 




n (JuIjSaj Ajojo5XI (j! cJISj Aj\i 




KJSLud J.1C- ^^Ic- J>ui£ 4-AAjaft 

division of a fraction by an integer 



4"l / x 2 

-J:5=4:(5x2) = - 



i a Al i n a 4jU9&2 ^Ll&dt o3 4»AiUi3 



division of a line segment, harmonic 



.Ajuoiilt {J"*** \A±\.\j U^jLi, 4^j£Lula11 4 t m\\ A^cuj& 



Aj^juS JtJc4 <Ltu& 



division of mixed numbers 



.4*^1 U*c p \ jaJ ^ ^Lii&l jj*£ JiJ Ajj^I ^Vl J J*U 2L}Lo 



w 



: t*ll j Jll« 



2 1 5 7 10 
1 — 3— = = — 

3 2 3 2 21 



£aLUl£ul <U9Aj 



division, point of 



Aj uuj ^)')m,<i ^jnhVi (JgJ cJ*-^ /«^ll Aajiftumll AjUaal! ajuiSj -JjJI Aiaiill ,Jb 







1*a * AP.BP 



B. 
"h 



_ wi 2 x, + /w l x 2 _ m^, + m,j> 2 

X , v 



ffi, + rru m.+m 



2 



cy^ J ( AB ojj ^i) *<*&**A ^JaSlt ^ P ^,^1 4L& £&, 



^fl (J^l-i ftiuiSill U' <$*2J «klLui J' W\>* L)J^ t-iwua. ^^ic Ujljlal 



»»2 



.ya *iui ^ ^>j jjVi aiui 



division ratio = ratio of division 



^^uifllu) A^Ull 



( division, point of ^uaSill AJaij :jJail ) 



2 >attt *i 3 >..,.* 



division, synthetic 





* a tilia. t X-Q ^ic X ^ j Jt»J-4 («3 ^J^^ 6 JA& 4-aju| 




Cj) j-JaaJl (JJ*$ i£ A*l\ ^AjLiill CJjUi JoaawL x-2 ^ylc 2x 2 - 5x + 2 



:^5V! 



2x 2 -5x + 2 
2x 2 - 4x 



x-2 



x + 2 2x-l 

■x+2 



r^tiK CjIjLaJI oJA « t >^i tAaiiSbll A-^juill <J U 



VA 



2 - 5 i- 2 
4 - 2 



J ** ii i^L ■ 




2-1+0 



^411 £jli. ^ 2,- L t (detached coefficients) 4lw»ai<dl £±XAjlA\ 






divisi o n transformation 



.JL11 + (^.ISII x ^Lu-all £ jU) 



«■* 



r 




i 



:4£i*il 



divisor 



r - 



ii 



( division 



1 ** 



:>il) 



divisor, commou 



divisor, greatest common 



til jluU JWUiti 



common divisor ' J!&ti ) 



(JafrVi «3j3A*ll (w-^l 



common divisor, greatest ' jJail ) 



M> 5 j4J « 5 jaj O* *J*2* j£ *£> S ^*J * ^J 1 i^M^ 3 r^ 



4g4fluuld 



c^ *•• 



divisor of a group, normal = in varia n t subgroup of a group : 
normal subgroup 




. /f MfS f Jjuajfr 



Cr 




O* 




// 







t5j*ui- \Jul flluia 



dodecagon 



polygon A* >» * : ^="7 



v* 



*J5u1a rtf JJUUft Uj) xluXtt 



dodecagon, regular 



polygon ^\ i r k A : jlajl) 



(Cjjij& Uji 4ajI JJauu 



dodecahedron 



polyhedron **>y *u*io :jlaal) 



ffriu $j& UjI 4aj» JAl» 



dodecahedron, regular 



polyhedron <>jl Ai*i* *j^') 



$& 



domain 



A^±JjLa Ajfi (^V LkJfu) 




« ( region j Ailai* lltic ^ * t A j AJLi. jjc. 



(j^tf*) 




jUai 



domain, integral (in Algebra) 



. jjirtll 4_iL-3l >jujlj3 I4J (JujIj S^j jj-«jc. (JjI j 4j]IJujI AiLi. 




^. ^iij < jL-ollj 3j1LuJ)j aj&jaIIj AjjAjJI 2 




I JjI^SM ^ ciltt Ji. 



( algebraic integer 



•(^J^l 





J * 





1 jIjcVi 



AJUIIJU* 



domain of a function 




^1 ^jtjll jjiUl ^J *3a l^LtiSj JliimJI j*aJ Uj^I? ^11 ^1 a& 

( co-domain ) m^I ■ rt«il JLa-aB 



^Ui> iL|U)U2 iUjuJ iUfeVt Jb*» 

domain of dependence for a partial differential equation 

( dependence, domain of jUj&VI JLa-a : jiul ) 



A 



4-Lu^aJ! A^^\Jkuti\ 



dominant strategy 



{strategy <x^\J^\ :jliul j 



* * 



&*£&* **** 



dominant vector 





£=(£>,, 6 2 ,...&„) t a={a„a 2i ...,a n ) u#^U OW c> « 4^1 <j! Jtaj 

£ 4aa*U ***j!b 4iaJ$J (Jika a 4*lall J JtSy «dlJSj (z = 1,2,..., «) 

. / = 1,2,...,« ^ i JS1 a >6, ASlkJI AiUUI d*^ I i) 



(^ yJaJ.ill V>^ 

dot product of two vectors = scalar product of two vectors = 
inner product of two vectors 



doublc-angle formulae (identities) of trigonometry 

sin2x = 2 sin;t cosjc 

cos2:r - cos~ x - sin x 

2tanx 
tan2x = — 



1-tan .x 



AJLuijl^i ^SU £ jj>ll ojaui 



double law of the mean value 



(Cauchy's mean value theorem AJajujj^i 4>sjSil "^j^ ^J^ 5 • j^l ) 



Aaj^J-4 AJb&j 



double point 



U^JO Ajuiij ^IVull AJaij 4_LSj ~^ 



A^ 






double root of an algebraic equation = root of multiplicity two 

.4JjIjl4jI ^Jl JLaSfl (jiS^a .Jfl *\j (^1 &Ja&3 S^Skl j S^)-a ^)5uj <U^±a^ «IdIjla] ji^ 



£ jA>* 4>«Uw 



double tangen t 






cJb&J ^US - g JJ> 



doublet = dipole 



dipole, eleciric ^L? j$£l! <— liaaSi ^LS : jksi ) 



4ijbu 



drag 



ajLo ^ tSi^aJw p^ia. IaUIj ^JiSl -LajUuSt 



4-4j^j^a 4£ jU-a 



drag, axial 



O^c- es* UJ&J fc&* c^ ^JJ^ ^J^ ^J 3 ^ f*** ^^L ^1 <4jliall 



. aJiSjjI i 4£^a oLrkJl 




^ULdu ^ui jJl 



drawing to scale 



.t3^=>Vl ^ D^Jaliaji ^lxJ^I £* AjLuillLa l$j3 ^bu^l (jjS La ajjjj! 4jLjjU <J*G 



dual elemeuts in plane projective geometry 




AY 



IjJL^ UllyiVl ^Mi^Jil yh 0VJl*U <$£& 
dual figures in plane projective geometry 



. JcJ j juSjuuu» Jai. jjlc. Jaij <— lAjj <Ua£i ,Ji ^*Jal3lft <AjSlu»-a JajJa». 



£)UbtfL* ^IjJLtua 



dual formulas 



c/ma / theorems (jlabliLa (jlij jlai : jliil ) 



*jjiuuJi ^aULuiVt ^U-J^l ^ o^^l> 0^»» 
dual operations in plane projective geometry 



.fjiiluu» lot J& (jiliaSj UJ*uj 3JaAJ4 <j' J^ 



^Ul jbl» o^l>^ 



dual theorems 



(_i 



Euil 4_-jSlJull \x-ia i duality of projective geometry, principle of 



duality in a spherical triangle, principle of l$jj$ 



kjiu^l U&Jf\ iuiJo^J! ^ £ttbbla OtI»>S 
dual theorems in plane projective geometry 




& «jsii i*ir«<iU ksi&ii i^> 



duality in a spherical triangle, principle of 






I o.lpaJ AJLu-all <^ij <U ^Lllall 4jjI jli aLSaJ ^uLjp <J£ JjuLAj 




Ar 



duality 'm projeclive gcometry, principle 

(_$ J=^Vl (j]i <AAJ3kJ-a j^u^Jl* (jjli^Jaj (Jf^j tlulS 1j>! AJI j^lc- (j^ail lJU* 






"AjjIIjI^" -J <Lulfti <Uj& 



duality theorem, Poincare 



(J&au Jlaoll ^PJ* ..bjjjijLi u^^a JaSi 4x^^aswo x-a (Jfluul AjLuCLq 











. (J. II Poincare, 1912) 



s JjW* 



duel 



f ba JLU Ljajl JljJj <iSlj <S J jyjj J jSJI JUjI ^Ijj .J jail CuSjS 




4£jJ&a d jjl^t 



duel, noisy 



liS^a Jfckl .£ 4*.^ £!£ lil L» <JiaJ JS ^jft l^jfl (-1^ <J£ c^jsu o JjUa 



.u 



d uel, silent 



A£ 



Duhamel's theorem 



ii 



Au>U jS hjx 



n>N 



jlS I jj <d Jc o*Z CAA+& ^ Ajjt3 



lirnya, (n) = / 



rt->« 



d* 




I 



• ± 



<^** 



MjAutLa l1)Llo5[ 



«,(") 



lim£[a l («) + P I (n)] 



/ 



f > (jSJ A&.JJ (j) Ja_^juaJj jw > <-i» ,_£ AjAIHa <_5 - )^.l <!>Ll<a5> /?(") 



J** 



J 



Z 



ja 



/K») 



<*,(«) 



<s 



U 



!d 



# 




<U& ^ ~kuJ "0*^" *U^ Lfcif* 



Dupin indicatrix of surface at a poin t 



UUJ*^ 5 




P *Lijtt M6 pUaJVI iajkLi cjUU^i! iil Ii) 



u 



«JUjM 



«*«» ** 



Jjll frliauVI (^jiaS (^i^J /},£, 



U^J 



&*7 



UI^OU 






£ 



A 



J 



1 



1 



±1 



A P 



J 






e2 2 

A A 



1 



U 



ja^.a j 



1 LSLui ol tla> 



J' 4^J* 



P ^ £ 







** **- 



duplication of the cube 



uia£aj) 4&tuaA 






J > ^UjI 



^u^v 








y 
i 



Ad 



Jibj 



dyad 

C AaIo ^ Ji$J Aji Jfr jLpll jkiJl (jlaJj g = AB 6 Jj*-aJl (Jc 

gO(B. C)A 

. JU1I 4-aljil <UlJ t^-^iJj fOa*ll JjVl 4a1<i1I C5 -^j 



JSUtfl ^^iil^j %J 



dyad, anti-symmetric (skew symmetric) 



.Aaal >* < <\l,ui\ jLul« ^Lp 



(JjLua JbJ 



dyad, symmetric 



<Sfll >*I jLula ^Ll-i 



djJbJ 



* «^ 



dyadic 



* * 



jjSI j\ (jj^Lo p^-a^-a 



dyadics, conjugate 

Jll* t ja.VI ^jJa. (>a ia» J£ ,j vjX»U-iJI Jj^au LagJ ^^lc J"— *■; U^U^ 



:<4tt 



A,B, + A 2 B 2 + A3B3 , B^! + B,A 2 + B,A 



^bjLutU £)UIj.J 



dyadics, equal 




d* 1 Q 1 R = Q 2 R ulS I ij jLjjlu^o q„q 2 c&^dd* 



cJJjUii jajjUaII vj*^ J*-al^ 



dyads, direct product of 



: J&\£ <-sjxA\ jUill jA AB, CD OP W J*MI v >^l cM*. 



An 



l&MUiifl 



dynamics 



.Ifjlo (5jSM J^^ ^ajlU >Lu»akV! ASja. 0>J«^! l£^lSxaJI (J* p jfi 



L«tJ 



dyne 



(Jj\xai j ( d> __ ^, — ^ui ) A^Ij _- ^1 ja» — j Wnm ^UaJ ^i SjSJI ft^j 



•LpJ^ 10 



-5 



HW ^^^te^ H ja*^MMa*pMM#VP-B-"**^P^PV^BHT— P^*"^**^"""**** 4 ! 




e 



e 



JjLJI ^jl^j jA JjJI lifcj tAjiujJall (liULjlo^l JJiJ (jiiU 



r. iv 
i+- 



aA\^1\ 'aLAjJiA ^jasc* LiJ (jjljiij ,kl^} V L» J] « Jj^i L^ic. 



, 111 

1! 2! 3! 



f l_& w — 9 (Hermite) "^>" <XJI cj£i jij * 2.7182818284... 4l«jSj 

■v*^ JF (transcendental) ^U-l* j^c e ci 1873 



eccentric angle 



^ J$jd ufcL&VI *jj»J 



( angle, eccentric : J^) 



eccentric circles of a n ellipse 



o£u ^ # j*>d ubi^vt Ujib 



( circles ofan ellipse, eccentric : j&ty 



£jA\ »4*1« jjfr J&2i 



eccentric configurations 






AA 



i$y*jA ( ft i H i 



eccentricity 



( conic sections aA*jj±* £j^& : J^) 



fejjJl d&) ^a^u^i SjSaJI 



ecliptic 








edge 



I j (polyhedron) 4-^j^l ^^*lo jl t v t * 5^11 ^_ijaJ 4j!1*I <j^j , c ^-ujJua 




5 ^UJI ^J ^J (polyhedral angle) a — =kjVI S ^ »U\ 1 a — jj! jll 

.(prism) j j i V^U 




efficient estimator 

A^l^ti! «Juali J& ^u*j CjUjLJI c> AjutiL. {7^,} CjjIS lij "Y 



Egyptian numerals 

•tij-^SM f L_ijSfl <> j*4, 1,10, 10 2 , 10 3 ,...(> j^U (j_^) j_^j 



4jj| j iJu 



eigenfunction 



eigenvalue AjjIji a-ojS : jlaJl) 



A^ 






eigenvalue 



4i£iU]l jl.'JKj ^ ^uuba A-i^j F pejali ^g-ooi} v 

{ jjjj t^^^i^ j^Vl /cwmuuj V A^oaII S^AaLLa 4jjta j ^cljS ^ c"u*mh 

t5 _i J . 7* Jj_pal] (characteristic vector) i Ji** W^ j' (eigenvector) 



5 Jj| jjl a__ j£]| ^ * ■ ■)"' t A 4*JJ* <Uj$LMa*J JIaaII 7* CJJj^' ^J^ 




(jj^ij (characteristic roots of the matrix ) 4i ji ■ ^ *N AjjI^II jj^b 

(A-/LI) <— ajajL-a-Jl " ^* Sljt uu (J a <2kjljil AjjjsJI aLU^II Jjl*. 



M*) = \k{x ,t) y{l)di 



a 



(j) i 4 LU-ol] ^jiuall jjC. J=JI y(x) j 4jjI^ Majali <_* A jj£S 

. A <iO Jual! 5 i^licJI AiSliSI AJUI 

AJjLuaH cSj^l djlji AoLlfulI diV^^jt-oil tli^luuuij uj^)iLfc ^JJ-tsu -_>ia3l j 

Hilbert-Schmidt theory of integral equations with symmetric kernels, 

( Sturm-Liouville dijferential eqnation 




t**j 






eigenvector 



( eigenvalue 4jjI J 4-<u3 : jlail ) 



OjUL^JjV Jl J21VI ^ jU* 



Eisenstein's irreducibility criterion 



jj^il i jj£ ilu\£ I j] 



a,,*" + a n _\X n ~ { + . . . + a.x + a 



a ,a ] ,...,a n _ i O* 



26 




<^£L>U^ CjIJ 



. Ambili jI^S/1 JU^ ,J J JLOL1 ALli jac 



1 



£>* 



elastic 



l^Ajwal 4oajl*a11 (_5jSll xlj ^*J 1 { K i m j 1 3 a-v -v .ShmmiTi ( Jlll J t »iOLl 




Mijj-all (C^UUji) ^JJ 



elastic constants 



ajjjJU gtJjj J*U*j Poisson 's ratio CjjuAj* ^*j*j : jJait ) 

^«*a11 til jA ^ jilSj elasticity, Young 's modulus of 
( Zfl/we 'j constants <^*V tu\j j Hooke 's law, generalized 



*jj>» 



elasticity 

.l^Ajiil \xix»A ^jSil *aj jjo \4KJjij l^«UJi *U->Vi S-iUU 5 




elasticity, first fundamental problem of 

IJV1 O X bt (u** Jib Cj^UiiVij abl**yt (j*** ^^ 






iij>»i! ^jki <J ^aift 4*uiiu&t -UU4I1 



elasticity, second fundamental problem of 



<# 



-i s Ji>JI csjSII c^»lc. b] ***> Jib cjVU&VI j CJbt^VI (j^u AiLw 




i»j V42I <Ujla3 



elasticity, theory of 



l-iU j r y uL^ ,_i (N tfij 2LijJt ^Lua-V* «4^ V^W hJ*& 



.^jU, ^jS l^jft jj£ Utio pU>VI aJA Jib *liiUM OtfUiiVij 



elasticity, volume = bulk modulus 

LjjJaLj AJO jjsuj ASoJl *>^J <** JtJ*^ C5* 1 "* ' * n " lJ^ *^&j$ «LauiS 77 ,^i 



<n 



a->>\! ' v 4 k» t n 11 p 4^jxaaJI 4ijjA\ qAjla E ^ 



•* 



elasticiry, Young's modulus of 

.Ajc ^SLill JUiiVI J& 



(.d.j.j)a^j^;^!jSj5 



electromotive force ( E.M.F.) 



•t^Wj^ 4** J' *^Wj4* ^- <1? ^ a5 OM ^.jja-JI »jjWI ^ ^aJI c3J* 



electrostatic fields, superposition principle for 

t * \\ W .*tl Qa %£, j^^al ^JSliwijjSSlyi (Jla^all S^juj 4aJL» (jl ^ic> (j-aJJ S^clS 



^JUmijj^I JL**]| Si£ 



electrostatic intensity 



Coulomb 's law for point A aUiII Cili^ill "f .A£" O J& : J°& ) 

( charges 



electrostatic potential 



^jLLmijjSSWI ^Jt 



jl-^ji ,\ ,,>. jj,s uli jiuiii > ^i jiii ^ ^Us .tic ^iiu.jjssiyi ^?ji 



fcaJ&J inliwijjjiWI S 




electrostatic unit of charge 



£1 j ftll ^ *£U* AiaJS O- ^Ij jujT» .n J*j ^ (I»., a, j I j) ^1 ^alill 



.o^l j ^Ij UjIjL» SjL l^ja cjjSi 



M 



electrostatics, Gauss fundamental theorem of 

( Gauss fundamental theorem of electrostatics '• jlajl ) 



elementary divisor of a matrix 



4i jLwaaJ fSj\ AJuitS 



matrix, invariant factor ofa 4ij< > <i A jj*I« V J-olc. : jlsui ) 



CilAjLa*]) j) i^Ij^aM J& ^jfri diLaload) 



elementary operations on determinants or matrices 






.jL\ (^jac\ < tvrk jjualic ^1 (^jad) (Jua jx-aU& AJ&Lja] —Y 



(C^ix-«a jjjt CiJU ^-i ^3-aO jl (■ it^i ^)x-siljO t-JjjJa ™V 



/jJUIiIIA JJUAiC' 



element, geometrical 






«• .* 






element of a set 



Alill u^.fo /ia u^nfo / c| 




(jxk jA-AiC ^ 



J^ll 




element of integration 









i r 



£U3j*l V?l j 



elevation, angle of 



( angle of elevation : j&& ) 



U 4l& jk 



elevation of a given point 



-<J4** ^5jJjula <JC 4 hVul p liS j! 



elimination of an unknown (from a set of simultaneous equations) 



(C j !laj V 4jL-oI <CjX2t-a <j-o SAjAa. iljV^lft^a A^j^a ^^JO (J^juaaJ 




(elimination by addition or subtraction) £ jWU j £^JLj «-JJaJI 

(elimination by comparison) <SjUAj uiiaJI j 
(elimination by substitution) (jiujaulU uiUl j 



(j^aflU ^laa 



ellipse 



< j>u \jj^ o-^suii ^LsiSj .tuia f jsl* ( foci lj^j^) *# 





(major axis) jj — SVI jj*-*U ^ VjL UaI j£ t j n ^ jfi » .i * j n* m Alklju 
j£j» ^5-oj^u AJaSj aic uW^j £^4^ (minor axis) j*juaVl jj^-oll c5 J**\ J 



S^-£jaLa a: ,3/ S^aUIo 4JjjISj^ CjLjI^! acja^a ^ .£-14^ (centre) 



4-UiibSil Sjjx-all (j-oSUJI ^ Injil ALU* 

2 2 

* +^ -1 

a 2 Z» 2 



jA /cj£j*l! cJb^lliVI 



e = -V a' -b' <1 




( conic sections a^j ji-a p ^ak : jl*3i ) 



M 



ellipse, a rea of an 



<j<a£Uil *2s&1\ ZaLma 




b j a dlja. i mxb c£jLuuj oaSLill aJLjSSI Ajla.ta AaAjuia 



ellipse, diameter of an 



O-aflta £1413 jlaS 



o JSj-oj j-ojj ^j-aSlill aJaSlL o^j^a-4 4-ojSIuia ^*Js£ <£l 



ellipse, focal property of an 



O-aaUH ^UII kj&II 2u*a\*l\ 




** •* 






o-aSUfl gfa&U <£■*>•* <£J& jSj 



ellipse, latus rectum of an 



.^LSU jjffil jj^aJI ^ iftjA&j o£j$A\ ij^i j** o-aSUil £^£U jpj 



4^jluu4 A-waSU P jlaS 



ellipses, similar 



^jSjaJI CJlAj&^M <J*iij 1^1 4o-«a£U p jJbS 



ellipsoid 

4_*J£Aj1 AjumiSL JjL*1a ^-jL-aSUM JtiauJI .4juaSU p jla£ 'L ^LauJ l AjUatia ftiajj) 

o^b p kl «'A . jjlskdolt dJ^j .11*2 CjLjjluu» A!£>&$ Aixttillj «illj&j £*1*Uju Jjla^a 



I j^juaaj .(center) cs 1 ^ — ^ ^^ J^J* <jy* ^-^ c^ jj^=^ 




j* y^fl j^aw&ll 4'I^IIjIj j ISSj 4/^-ojuU A-ojSLjlo UJaS jjLawoli fiifc £y* ^ k-aSUil 



!LftL-Jtlo JjU^a jL&aij . ( -j-aS\jli «JajmU ji^-aVl JJp^J ia^JjVl Jjp^l J 
^U ■■■ )\\ 4k\** iifcij O J^aVl AiaSi ^ Cjf j^oSUll £tluJl j£j* (J^ij 

r^jujLjSSi l^jj^ju-a j _jL*<aalj]t 



2 2 2 

— +— +— -i 

a o c 



50 



»1 -W; Jj^aa^ll f~aJlj .&$& Jjl^l J^ 2c J 2b j 2a £«a> 






^il jj4 /^flSU gkm 



ellipsoid of revolution = spheroid 




^Ul jj — a-ail /5-owijj (equator) " »1jiuiVl SJita " jJaS jj£i jj ^jIuiaII 



£_-a jja^ll I j* £kl& tilaSj ^auS US " J JJ^ JJ 3 - 6 " O' JJ^ ^J* «^^ 




gJalL* /-SI jjJ <***&J ^ku» 



ellipsoid of revolution, oblate 




Jj_Ja £ o jjSi AjjI^LluVI 4jjj|j jlafl JjJa /*iljj^ t^- 4 - 3 ^ ^a" 



•Cl'jJ^ 



JjLkU (Jbjj* (j**^ 5^** 



ellipsoid of revolution, prolate 







i^i jiji iLudSUii ^i^vi 



ellipsoidal coordinates 



coordinates, ellipsoidal : jJail \ 



jj^l) Sa&Ia 'Lu^Sli r jkm 



ellipsoids, confocal 



confocal conicoids j$& ^^1* A-jiajjiA £jJsu* : j^ ) 






ellipsoids, similar 






nn 



elliptic conical surface 



(jj&Ste (jgHajjZui fdaui 




VI A LSj JUC gr H 1 1\\\ (ju\j (jl£ lil .^j-aSU £Jb5 ^liLi ^-Jaj^L* 5»cJsujj 



toJLal xia 4_ujI£lO CjLuIJcJ A^j^awol Z Jjp^ < -S ^ t 'i iri u aj^ja-o (J^J 

2 2 2 

* J' Z A 



a b c 



Qj$i L:tf& (right circular cone) ^513 Lfjfi* ^jj=^ t^] ^L^J' li* <Jj3jj 



= 6 



elliptic coordinates of a point 

S^—^hlLa S^jI jj 4uu«a5U djl&UaS ^JaUja tlti*^ ^jfiuLall ^ a^IaLo CLlLul^aJ 







4-u^aflU «Ul^lauij 



elliptic cylinder 



f cylinder Al\ jJojJ : jJail ) 



****** 



<UuaSU4JU 



elliptic function 



J * 



U J iV ^ OH *j*k* y ^'^ J*lfSl a: = 0O) 3jm^»\l AJl^ll 



X 



j elliptic functions, Jacobian 4-a-oSLill ^jf^l*. JljJi : jkil j 
elliptic functions , Weierstrassian i^uoStill ^1 j^uij-Ai Jlj^ 



elliptic function of a complex variable 

qj}\ < _S L-lUaSVl c5 jjjj SiUi Jalai l$J duiuS S jj^ll ^jJJaj 4^j&\ S^=kj <Jta 



kuaM ^jSb. J jJ 



elliptic functions, Jacobian 



JM! 



snz, cnz, dnz 



'W 



.•-JiVlS Aij**ll 



y=sn (z,k)=sn z 



J&V4 



z=)(\-t 2 y y *{\-k 2 t 2 y y *dt 



J 



2_ . 2_ t 7.2 2 



snz + cn"z = l . k sn z +dn z = l 



cn (0) = dn (0) = 1 jj£ && dnz, cnz tijLij ii^j 



Olii«aSUJl ^IjlijAa U3U 



elliptic functions, Weierstrassian 



U 



13BJ 



CO 



z 




?"^ <ft AJIJI 4^*11 AJI jM y=p(z) Aj 



.3 



S = 4t'-g 2 t-g 3 = 4(f-e,)(f-e 2 )(f-e 3 ) 

SjjjJ! \3a.jJ> (jtiWIj p '( Z ) s -£- = y/4p 3 -g 2 p-g 3 d £%J 



{^aali J^tfkJ 



elliptic integral 



fj?(jc,->Ay)^ 



o j^-*all j^Jfr (>alfu (JS 



5 = a x 4 + a,x 3 + a 2 x 2 + a 3 x + a 4 



1311 jjo V^UU liSUSHj . V^ j x c^i V-l£ *(jc,v£) 




IA 



X 



dt \ dy/ 

o(l-/ 2 )%-*V)^ o(l-jt 2 sinV) /2 



^*«i* 



1 




jc /1 7-2^2 



X # 



fl-*r r A v, t2<J , j 



/ 2 = J w <# = J(l-^ sin 2 yy 2 dtp, 



o m— r 2 V 2 o 



a-n 



X 



w 



* 



<fr 'f dy 



•^^^^■^^■^^^^^^^^^■•^^^^^^^^^^^^P^"™^^^^^^^^^^^^^^"^^^^^^^^**— ^^^^^^^^™*^^»^N^ 



1/ ...... 1 




o (t 2 -a)Q-t 2 y 2 Q.-k 2 t 2 y 2 o (sin 2 ^-a)(l-fr 2 sin 2 y/) 



Yi 




ill (J-aVSiW (modulus) jU" A: Jlal jUt ^"^ • * = sin ^ 



^j*A jU^Sl <i? ^as jt' = (1- k 2 / 2 l*c&\ U « O < jfe 2 < 1 cJjlj Sicj 



;r 



. x = 1 {<j> = -) d?* 3 Ujjc ( complete ) ^ti a^aSbll c£Ufill £^j 

/,=j0 , / 2 = Jdn 2 fafr , 7 3 = J(sn 2 *-sn 2 a)~ l rff 

o " o 

(Ja.%.\ ,Jj .^u-aflUlI ^j£U. (J j^ dntf , sn* , a = sn 2 a , x = sn/? <^ 

-K 




ff 2 (l-f 2 )'^(l-A: 2 r 2 )"^^ 



o 



2jj., A ti£U£sJI »& (Legendre) j^J ^J& «^V^W ^ c^ 11 -^J 

.jasadi «J^s i*^ Jji» 4jU^ ^Lw ^ ^jVi *>*is e^*]» i*ft 



iL^uit ^LSjj^i *M 



elliptic njod ular f unction 



( modular function, elliptic • j^ ) 



fj-vtfSU <*&&* jdaui 



elliptic paraboloid 



( paraboloid, elliptic : jiaii) 



^LLwafiU ^ ja. kl**^ ^■ sU- 



elliptic partial differential equation 



2bj\MI ^jll <> AjaiSaJI ^J*^ A^lSlI *hU-Jl 



s«\ 



A d u „, du du A 

jj L j SjLiyi SAia^ 2X x <*/ *#*#J^ ^^ ^^ ^j V-^ UJ& 



»,7-1 



./Jjjoll aJ J (JiL$J$ tjjjljL^ IgJlLal (2)* J • Wl*S 



nkut yifr <U^SU AJaAj 



ellipfic poin t (on a surface) 



.LuflSU Ua| Uj (j^aLaJ! /jU_fcp cj^ UJ^J ^ fl * 3 



^itfSUll ^jUjj^uj 



elliptic Riemann surface 



( Riemann surface lMjj gltm '• jkty 



ilUaiui! 



elongation 



,<iLa^l ^aluiJi t5 ic AlUauuiVI <auiS £ jUk <^a (relative elongation) 



^Lfuu!) £!LkLutf ) JaU* 



elongation, coefficient of relative 



j& (j-J*-* ftlaJSl |-ij a i iuy (j* ^» «Uafli -H& AjauuJI -UuaLuiVl fj-alst-a 



t- A ' 

e = lim — 




ftl li-_A <J SJjaL» tfrla AjjjS ^la&j ^UaSjM £>JlA frxa AILuaII / 



. jfc»-all 



# 4 





empirical curve 

least squares, methodof ^ji^l CjLuj^II AJLjla : j^t) 

statistical graphing ^L^a^Vl ^5^ (mjMj 



) 



* * 






empirical formula 



C? JJJ — "^ G* lWj '^JJ^W j' SJI&IuLaIIj Ig^fc^i ^ JgKlll (jSLaJ Ai-} 



• U^JaJ «Lc^Cr^a £jj£i /)l 



^LlUJII^ii3l 



empty (or null) set 




lio 4jI (5jaJ V AjS 



^AUjI £| j& ^ (jtAJk uijJfl ^jlftP *tiuaj 



endowment of a vector space with a scalar product 



,Jfclajl pl jal ^cJjoUail L-ijoJail ^.iIac. <*Jujxj 



•• *- 



4£>4JbU 



end point 



( interval &j£a t cwrve ^Wu : jJoj!) 



*SUa 



energy 



(Jijui Jju < Jy& S j^LaSl 



energy, conservation of 



ASUali tfalSS 



energy integral 



• tb\j (Jlaui ^g^-balip aUaiS AjJajllj -*£jaJl ^gjSLL p j-ua^ <jl (j±u <Jxl£u 



^jaJJ^Ua 



energy, kinetic 



m 



AjIjS a}mi> A^ja. 45Uaj ,Aj£jaJ AajVi La 3»ii^ \ g. u av^ j ,Jill ASUall 



io 



1 - 

<JL_^a c 5jS aIluiIjJ Jjif^l (JiJJij . — niv 2 <^A V 4&Jx&} <^J*^ 

- * * 2 

^j; j l ml #j 4jJ' 3 ^C'^)*^ ^)J = * J * UJP* JJ*^J P jlU ?" ^^>^ 43Uflj «aiurs» 



energy, potential 

energy, conservation of AaUall * Uu : jlsul J 



energy, principle of 

1 M ** 



JOJJ £tfjbba 



Enneper, equations of 




j Lj uli* 4^.Luw ^Si\ ^JajuJS cjUjIj^VI Jl j^ <j&*^ ^ji-aL^j dVJil*^ 

( Weierstrass, equations o f o*IjW»jjU* CJiA** *j^) 



jA &**» 



Enneper, surface of 



( surface ^cJajua : jiiSl) 




4JU 



entire function = integral function 






>*Y 



entire series 



"v*b»lu^ud *LXuwuOjA 



Ajl*a$\ AluiLuiLaSi c^Ui (Jl!U . jjjioAlI a-jS ***^ t^-JjtSiJ c£j5 ^UjjiLuiLa 



x 2 x" 

1 + JC 4- -f ... + h. 



2! 



n\ 



enumcrable set = countable set 



jftU^LtiJJa 




O-^uj .a-*U ^JjISB j*-L_iJl ^ ^Vfrj V a^ J& j5 j^ Ati 



.Aja.j>ili A^j%,i^i\l ^Ij^Vl £-a L?^^' J^aljJ ^ U 




U& 



* ** 



envelope of a one-parameter family of curves 




ji«t j^ ^Ljjui r ^i *m* u&& 



envelope of a one-parameter family of surfaces 



, ,* 




I 



L 



\ 



K ia» ^ d jJLal jbli Aj^La^l MJjIc r* jJajui AJ^> (J Jlb S f^Jajai 



( characteristic ofa one-parameter family of surfaces 



^SjS (*±3&&a) gjis* 



epicycloid 



&A. 



A 




L4JU0 £j5t^ -Jnj^ a ^^io AjjIj AiaSii /CjJjulloII < -jjjJj^J| (Jabali 



C5" 



m 



A (jtij^l cJ^u 



^£J 







i%r 



(•^JJ^I) Lf®** *#■* ^W gr^-S 



epitrochoid 

ig\ v * ^ViUtt i^jA\ <Jaaill jjSj dipa ^jaJI (^ jjjoli ^i^irtl ^a«j 



( trochoid ^£k**l\ AaA j epicycloid ^jfi LgJlj^ : J^l ) 



epitrochoidal curve 



^£i ja c^a» ^M ^14 




CS" 



-lc tjV Jj) (JJ-^ £T J^UJ S Jjb (^JLaa ^ AJaSil ,-ui^igJI (Ja-ali 




dai — jV> 'uli ©^ &j .AjjIj 4jjI j beo (jljtiuaJ <Jj3^jI^1I lj ji t n a j (£)*S 

( spherical curve l£jj£ <^^* 1rt : J^') 



epsilon-chain 






e t_n=k. t ^ /> 



s jiaj 



epsilon symbols 




'l >'2»" -'i 




tf l^i-i *1UI .ja ^i, (1,2,3,...*) ^l^bUUSjS /„/„..„i, 

.^pjij^jj 1,2,3,... 



4-jjLutL» 



equality 





jjjSjJI Ija ^L^j ijbjLuao £&£ <jL jjj£ ^j jLai *£*& 



4JL^j1 jL» AjcLuiLi 



equality, continued 







^ »t 



Ax,y) = g{x,y) = h(x,y) j a=b=c=d 



(jjLjLuilail /cilSj J#a.VI Uiw^llj 



• fix>y) = g(x,y) > g(x,y) = h(x,y) 






equal roots of an equation 



( midtiple root ofan equation <bU-ol j jfU ji^ : jlail ) 



4JjIjla 



equation 














V?+1=jc+2 5 jc 1/2 +1 = 3jc 
JSu ^uLa ^Jb ^ jjilail jfrla 1 i) (trigonometric) AaIELo AJ ^1*^11 ^^mj 



cosx-smx = — 

2 



c^ 



a US qa$\ ^ jjilaii o^j I i) (exponential) 4jjJ I^j) AJbU-ati JlLj 



*hl**M 



2* -5 = 



Si&Luw *Uj1jla 



equation, auxiliary 

dijferential equation, general 4—^Ull 4-Ja£j| ^Lblaill <LL*a1I : j^\) 




mear 



S *o 



M-waSSla 4Jjt*u 



equation, defective 

S IM»aW tAY% ^iVVnuil AjL-al AJbU-o Jj^ ^*iC« ^jp Ia JJ^ ^*to (JiL Aj^lat-a 
cs — 1& 5 — jL^VI aIjAjlaSI ^J^ <awiL !)&a JjiaJl (jiwu JiSijj .l^la /JjVl 






tj) il 4 SUJI *i* ^J ^i^Vifl Sj^VI AlaUuJI ^uj . jc+2=0 ^cjlill ^IS 



»• * %* 



..*a ^a (x=l) jiaJI 



4juuI ■% i o MJjbua 



eauation, homogeneous 



( homogeneous equation : jkjl ) 



^ i - * 






equation, indetei nihiate 



u' — j* • Jjl^JI <j* ^j*i^ jjjo .!*& l^lj j£*i* 4>i jpSI ^J^ (jgjj^j <hL*A 



^ £ UJ^ 5 cs^' (Diophantine equations) AiijlijjJl! oV^U-alL ^--«uuu U 

( consisteni system ofequation C?i±*A\ <> ijJtLt *Lki : jkjl ) 




P S jjIaSI ^ 43«jIju 



equation in P-form 



a — a.jj ^jicVl ^>Ji cW** •ia.l j j^-* ^ (polynomial) ^j-i*. *jj& <bU* 




equation, locus of an 



^dlriWwU / tfmnDnn! f jaJbiWwi 



( loCUS i^ ui.Vlft (Ja-a I^laill 



equation, logarithmic 

*bt*Jt «4Jj JIS* .fojj^jlll AJb Jib j^I \^j4 j$kj J& 



>*n 



. log.v + 2log2.Y + 4 = 



Jtti\ 3£buj| 



equation, minimal (or minimum) 



algebraic number 





:>31) 



( charactevistic equation ofa matrix 4ijq»-<a*\ Sj^aaII 4LLt*ll j 



4jJ^ iblaw 



equation, numcrical 



. 2a- 2 + 5* + 3 = 



JUajtfl <Ujbu 



cquation of continuity 



4H*Jl :<L-alai^ JaLatjVl Kj'Kja i 
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t^lifill «ilL (j^JlS (j& U*J 



.A -\"\A\ JcLjjI ._^\ > >i\ k"\\\ JJjaII (d(/v) 4Jaxnjll Ac_ya AjAa 
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\ JaUjVI l%il%* ,J US <_u£jj 
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tAjU w^il -4 i> n>\\ 




1 



•* « 



. ^ j^l jUill fc»K 



4ijaJ| 5jjbu* 



equation of motion 



.A-JjJalii -UjAjtx ojl& ^^Aj CAjLinrk 4^)^ U->^ U 0, .J^*-* Aj^Iaa 



equation of the n- th degree in one variable, the general 



a x n +a x x"~ l + ... + tf i( = 



J_S cail_S I i) "a_U£" 1« ij A^ill ^j^ll t> jjj* SjjfiS AhU-J JlL 



l 



* 



XcUw JaJ o^ ^) " *U* j^ " *bl**i» uj^j -^}>^ J^ l*£W** 



-.s 



>»v 



( eguation, numerical ^P-^ *kl*-« : jlail j 



OjjjfcU J Mi» 4*jJlt 6* *-W <w*-» 



eauation of the second degree in two variables, the 



: ^hU^ll 



cut +by +cxy+dx+ey+f = 



.TjUuJ l$J£ iliuij! a, 6, c cJJiftj {Jji*1a x,y £ya. 



( discriminant o/a guadratic form *j*jj j5 4ij*-a JI** : jliil ) 



equation, polynomial 

(degree of a polynomial or eguation AiaU* J Oj^ *j£& ^J^ : J^) 



iowSe iiJbu 



equation, reciprocal 



( reciprocal eguation : J^) 



equation, redundant 

<j& tliaai ci ja.1 Jj^?> ^*C5^] ^-^ SLksLA 41Mjla JJ^ (^ U jjJIa. ALU* 



S\jlA\ 6JA <Jji» L-Jjjub jLa to\Jbx-ail ^hUtfi ^^ ^UL& *\ jzS 
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UJI £i£ JC = 1 *U*JI ^> £}JJ3 ^ c*ltt Jllo /aW'J "SAJ>" 




a: =-1 jIJI j) \l S^> aJjU* Sjj^VI j t ±1 (J J^ Wj * 2=1 

.AjL-aVl *U*JI (3S=u V 



AJjU* Jjjaj 



equation, transformation of an 



( transformation dij^ : ^ 3 ') 



S *A 



(kjjA\ hjal ^) ^5UJi aiA*A 



equations, compatibility (in Elasticity) 



compatibility eguations : jJail ) 



** ■> -^ 



4illla jjP CtfJtou 



eauations, inconsistent 



( consistent system of eqnations C^iAxA (ja Uilll* AlSu :jkjl ) 






equations 9 parametric 



( parametric eguations : jkjl) 



«* .-r 



4-ul £#JU4 



equalions, simultaneous 



( simultaneous eguations 



:jlal) 



Ctf Jt**S 4^ 



equations 9 theory of 



theory of eguations : jlajl ) 



pljluiVt la4 



equator 



.LgjjiaS (jjU (Jjutfaljl! JaiJl ^^ic (CjJj^aji ^jiuwSl ^ 6j£S ^Ato.ll Sjjl*lll 



equator 9 celestial 



tJ» 



^Jl j>J ^«aSU 




f Ijlutfl laa. 



equator of an ellipsoid of revolution 



)f revolution is&Jj* 




«Jajjj :^)JaJll 



equiangular polygon 

SjjvilW Oji Ujjil LSjUi*Jl <MUIj .^jjUL» ^jkl^l *U jj JS ^La* 
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S jJaLiL»]! Ujjil UjLuiia /jUiuiu 



equiangular poJygons, mutuaUy 



, Lgja (Jjj jJiUL» oAjjI J J£ <j j\-"& jUlix4 



^jl^jUI OjJbJl ^bljjJI («jUiU <}jJJa> 



equiangular spiral ~ logarithmic spiral 



( logarithmic spiral : J^O 



U jjll Ma Jjjau 



cquiangular transformation = isogonal transforma tion 



( isogonal transformation ijkty 



* 



eq u ia real map = area preserving map 



AaLulaI! Jadian >uil j 



( map ^u"lj : ji>jl) 



Jtuaftl ^JjUila JljJ 



equicontinuous functions 






&ul\ tfjluUA 



equidistant 



.yjlttjjfca (^yJJaflJ (jft 3JaSJ t£.lxJ (_£ jLuu (jLa ^juII (_gjluu Jj9j 3i±*a 



equidistant system of parametric curves on a surface 

( parametric curves on a surface , eguidistant system of •' j^) 



n 



equilateral polygon 



£5LuJqM g jLuua g1«h.a 



.<CjLJal (Jl^ia) (_^jLuu5 «1- ^» 



equilateral spherical polygon 



£5L2aVI ^jUaL» iSJJ^ y*ia.ft 



.AjjLuiLftj ^ -al aD JjIjJ (j* fl ja-' Ac^Ljal & j£ j^ifc »jjuij* *ii X/> 



eauilibrium of a body 



JWUI* <j| J3I 







ftH»* &l j3t 



equilibrium of a particle 



.<ia o Ji>JI (^jSSI 3LL*a2wft c-uiDtt I i) ^1 jil 3Jla. .J >; ■ ^ ty qj£j 



tf jl» 6IJ3 

equilibrium of forces 



J^aJt 45 jtuu nlaum 



equipotential surface 



Ajj\j AajS «Ljlc ^>\1 AJIji J&u fciajuu 



^aiS3 J^»a 



equivalence class 




(Jj'^* Jl Ajali oi* a) i iifi jIaj Aiji Aja ^^ jaLSu ^Bic. Cjsjc. lij 




l j (Jju<aa ^ Ajfill oJA jinhfi (j* (Jj J > ^te (£» £Jy * * U^ J — 3^"* UJJ^ 







I d.a_©Vl ^L^fl Jb. ^alS 5l£^ «jy>i oiw !*i«fl .^ilSS» J^ 
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equivalence of propositions 

kli. La3K o* »3 J tiSL- ouu&l 3K u^ »3 M 1 — ^ISill jjljj 

ctau^ t> cjl^ji jasa c^j .^rsLiftri 
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ajjjuall ^^Jc ft^lc 



jP.0 



psq j\ p<*q 
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tJfchS! ^k\Sl\ J f >HI J»>SJi J* 
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II: 



^A 




." q <jS^ t!3 iaSaj tlij p &£* ff 



^isstoc 



equivalence rel a t ion 




hc /ui Aidc 



UH 



J*aj 



J 



.^tial£la jjc. j £jlal£lo ^jall *iA t> c« 




equivalent angles 



*• .# 



Aifll£l.bljJ 



&IL&* JUlb OjSj ouUSII (>J UI UjJ 



equivalent equations 



x 2 =l 



■A* "" "* £w* X 



UO&A ^VJU-» 



jl&UJ 2li*a * JaJ ^tta o-ij 1*1 cjV^U-* 
{1,-1} ^UfrU J£ J* *a aV <#»&. 



^al£iA ^LyiJifc j&2ii 



equivalent geometric figures 



( eguivalence relation $& a£)U. : jkil ) 



ut 



•• _» 



44&t£L* dilLUlLa 



«• * 



equivalent inequaiities 

. (1,5) ^jSLJ *J3i» ^ U*l* JS cK ^a <jV u™&* 



equivalent matrices 

^ A=PBQ 



J-jjpo cJ^i^^ Ija cr^J • (equivalent transformation) ^a^ do=^ j* 

P = p -1 CulS lil (similarity (or collineatory) transformation ) AjL52 

t g jjju ^k P ujj\£ lij (congruent transformation) (3jU*S cJtJj^j 

(J — al jxll ^ P iIjjIS lil (conjunctive transformation) ^I^jI (Jjj^j 

(orthogonal transformation) L_j^j«c. ^ja^j Q AijL-aAli (^Iwj^il 

LplaJ Mjjajij tAjJJj-iiC. AJjS».rn^ Q diil£j P = Q~ l Cijl£, t i] 

£) tlul£ j P = Q~ ] tlul^. I ^j (unitary transformation) 

( transformation Jjj^ : jiaJl) 




UbJt 3uM 



equivalent of an annuity, cash = present value 



( value 3-<uS : jlaJl) 



*• .*. • 



equivalent prepositional functions = open sentences — statement 



functions 



prepositional function 4-jjj J& 4ita '.J&&\ 



ur 



•• .* 



<uat£L»t^ua 



equivalent sets = equiinimerable sets = equipotent sets 



.Ja.1jl JfcJj jlaljj ^ UjjuaUc <*-*-« J 0^9 t ~ 1 ^ 1 



UaijJjj ok 4ial£la &&I jfl 



eauivalent spaces, topologically 



( topological transformation ^jijjjJa ci >*J J j^il) 
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Eratosthenes, sieve of 
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erg 




\ J| Juc- .iaJ j jyb U jljila ojS ^Jauuil jJ JjJUaII Jijill l$i<ua Ji-»ill S^2>.j 



• l^JsUijI ,-S ^•Ij jiaJaiwi AaLuba Ub_jJJU AJaaJ 



ergodic theorem, mean 

i 

.Ajjuil 




^jkjVI "u^ja" kjfcj 



ergodic theorem of Birkhoff 




g_^ f.j^ J-lSill ^ / 3111^1 Cu^j V-i3 JjS (0,1) ' SjSi» 
(0,1) S Jail Jo ^ pj^iu cUISSii 4Ha *lb j^S AJlfl (0,1) SJtffl J* 

y. (;c) = lim /(x) + /TO+...+/(T») 

rt + 1 
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.SJjflii -J 3Jaaj JS ^jc. IjjjSj 
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j\£lil 
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error 



(relative <*j «uli Lki-llj jE=i4-Jf > L^iJI <jla X aiJI vyj& 



(percent <j 




1 U^sJI 
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X 



Aju tiLaJ t_i jjuj 
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mm^^ 



X 



jA error) 



•Ajjla 3 j ■ ■< » tjjjua ^ AJe. f^)J*-a ^ imiM UaaJI jA error) 



(fUa^VI </) ^ 



( 



W 



iLLft 
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(jl 9 A xS jia 4 <U3 



Culli Jj^ jg»3» ^ ^1 J3 jifc 



f «v 



l 



<^ 



J1A Jja. tjxjfL taujjJ Ac j_^4 UJ^ tJ^I J=»jVl 



(error curve 



ide ^fij c±u*JI ^1 a»U1 A*£i U >U A*5iUll ^11 ^4 >SB 



Y 



^U 



U ui 



lL_L^ 




j* 



. (sampling errors) cjlij*il i^i frUaa.) 

j^u. ju j jbui (_Ju jatSl Ua j (error of the first type) 
;cond type) ^tjll £j& c> ^=^1 ^ • £^-° ch 3 J* 




ejrror function 



n« 
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00 



Erfc(x) - j e ~' dt 



UaiSI^U 



^jjVI JIjjD iS^l 



Erfi(x) = (e 'V* = -i£rf(ix) 



escribed circle of a triangle 



£ J*l\ (> <±&tl iuiUt O j5l ilt 



.(jJjiVl 4j*lJa (^j|jl«lj dik* pX-ai JtoJ 
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(JAAJ 6Jj|j 



: Jiill j^l 



essential constant 



essential mapping 



(jjJLm Cutj 



constant 



£i& :j&\) 



/ y ^ U lL u jJ ^Ullj 



I j 3Ja£j oldA fuJji (homOtOpic) Lujjj^jA (jSj 

( deformation, continuous ck-alo JLiu : jJaul ) 




LuiLui) SjjJau» *UlJ 



essentially bounded function 



( bounded function, essentially : j^l) 



s w 



estimate (in Statistics) 



Ul*aX\ <J) J*& 



cv 1 




\ 



k ^jis]i ^b 



i 






estimate, minimum variance unbiased 



n 




J AjjI jjic. 4JJC- (jx ulas. tujouilaII 



oAjj jsi ji jui« jje jj^as 



/ jl^ull 



j^- * 




V'cJj& 
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r Jlal jbll £$\J* J§! 13 f J*^ SJALuu» 



E(t n ) 



tiua> t ^?-^jI Q»& ^J ^^ CH 



<; 
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estimate, unbiased 
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2U 4*§jUI ^LojSII <_* 



Jtaia jjp j^J&j 
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Euclidean algorithm 



l&fi\ ^ujj ji 



( algorithm *£*jj\j^ : J^) 



Euclidean geometry 



^i^SffS ^Lut^il 



( geometry AjujJ^a : J&i\) 



Euclidean ring 



JLufil 2&* 



#* *» 




£_^ r i« — Ljxi (ju-o n 3Jb u^aijj i? <jiiii) asu ^ 



jjiaj 3 SU B j 4jiLJ| 





i jb&Vl c> Aia USLkij JuA\ 



xy & 



U 



l£ lil 



0» 



«(rv) > «(jc) 
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jc*0 



i? 



(> 



J 



I 



r = U u*Lj&\ ^Jj 



x,y 
y~qx-\-r 




JSi-Y 
. w(>)<ra(jc) 
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Euclidean space 



aJLulaII AJb UjIc i_bja-oil x = jc,,x 2 x„ 



p(*. y) 



n 



E k -y, 



*=i 



x 



^.(C^ISyt p I jali **i n A^til t^-AuiJj 

. »1 jo\ l UJjjJail AoLe AjSo e_ij*-« < i? ia»» ^lj* ~^ 



Lix4 tf jJS) ^ J 



Euclidean space, locally 




AJaSj («V <i*JJ «^H n £**— Aic »jkll 7 1 ^jljJjla £1 j9 



J su n (f* (^AiiSj £1 j9 ^ W£i* Aj3 £a tja>jX^4jia JSLSk» Jja> T' 

J5lu^ t> aWaJI aJLkJIj . n j* 7 1 pl jail ** 0j& *^ ei * <j* 



j £* \Ali ^Uilo o_& V*- tf Affl £* J» ^ ^ J° ^ ^-^ 
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Euler angles 

.J^jil aAaUlLo JJl£kX 



II 



.Aji" J*** 



Euler characteristic 



.Aaii-a AjSluil* AjJa| La.jJ«Jjla iAjl^jJlj Aj^l I "ih S 'l 



t aLjflLaj t_ija.VI ^^C- AJU la.jjia-9 WJ^J^ " i " Sc ' J* «JajuJ jJjjl j}-" ~~ ^ 



^yjj^j \\ (j— a H C AJa™_juil jj Aa*ji ^l *Jajuill a j i «ft ^ifc A^jVI ^^C A^i) 
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<-ifl«5j V J .1}j5j^ \*\r<iA tja.jijjj]a Aa.j JS *il£j diiaj t_ij*.SMj 



.^laujiilj ^ W \ a\ \ ^U. t> JS ^ ^UiiSSlI ALjla Jfr jLjl 

jA w ^su ^ isT (simplicial complex) dai Vijmfi ^^A jLjl jla* -V 

,n*JI 



UA 



n 



x = £(-!)' J(r) 



r=0 



K ^ r **-A\ tlil j t * »1 Ut . .. rttl j^c. j(r) liliu»» 



( simplex MJaouuj : jksl) 



n Jkwfi*Li ^ - " JJ n C4$ 



Euler constant = Mascheroni's constant 



J 



IjSaII 4jI$j 



-11 1 . 

1 + — + - + ... + log n 

2 3 n 



lij Ujl*^ oAj . 0.5772157... ^ j^»yj V+J ^ Jj " Jji 3 ^^ 



^^ijUli " jLjl" Sjeli 



Euler criterion for residues 



residue ^SfuH :jlajl) 



Wj^ii j ,AJ" ***** = ■ jy *!**• 



Euler equation = Euler-Lagrange equation 



a*x 
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t-uijj fl 05 a 19 ...,a„ i-ya. 



1« 1 f UI! JaJI ^j '1740 ^tja. cJibl*-» t> gjiB li* jW o«j^ 4* 

.1700 fle ii* <^A« UJ^ c^ ^JJ" u^ 

3uLbUili aLU^I <j* t(Calculus of Variations) diljjijil t-iLua. ^k-V 
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<fc 3>> dx\ dy' 
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J*^jj L£ 4 1744 P lc- Jahili ^ jljji flUIl J*-aj3 juj .(jLaj L» Jai 
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\f(x,y,y\...,y w )dx 



dx r 



dy U dx r W r) ) 



j& Ja UjJI IkiAj 
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fjf(x, y, z, 2 X , z, Jtftrfj; 



/«ji-^ll (J-alfull Afuiilb Lai 






JLSII jib jL,l ihl** o^i 
( Calculus ofVariations £&j£j& c-jLua^ :.^aii) 
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Euler, equation of 



AhU-JI 



1 cos 2 d sin 2 




1 1 



A A 



( curvature *Uaul :^>!lsul) 



ii 



jL-j» i^ 



Euler formula 




I 



e'* = cos x + /sin x 



i-^-l j t jK A3& jc tlija. e K ^1^ Ujjju Ujlufrl jIajj 
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Euler ^ -function ( of an integer ) 



jj*i ) n jjJ n _J <f> <uu 



n = a p b q c r ... 



^ x*l\ 



^(«) =«a--)(i -7X1 --).- 

fl o c 



1,1,2,2 m£J^ ^ <*** 1,2,3,4 4^J i^bU AJUI 2LuS U 



*.. •* 



£ja**U "OjjjIIa j jljjl" 4Lu* 



Euler-Maclaurin sum formula 



^Jl^a (J*l£j ujj^SliI 4m\\s\ 



\f(x)dx 
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A - 1 m 
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( Bernoulli's numbers "^jJjj" J^oi :jl*Jl) 



Euler's theorem on homogeneous functions 




<j-a J£ t_JJ*^a d^L-ola. pj^a-j iSj^i n ^"^ ijP X,,X 2 ,...,JC 



2(jc 2 + xy + z 2 ) = x(2x + y) + y(x) + z(2z) 
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4*ji\ CJl-U*!^ H jLj) n AjjiaJ 



Euler theorem for polyhedrons 



(jl /Jc (j-aJJ 4a»jVl l_»lj^»l<J ^JjJaJ 
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iV) J^fr J? j cJjakVl Aic £ j c^jJj^ • iJfr V 



LflLutluLuIl ' jljjj" JjJ*3 



Euler transforraation of series 




A^jjISj tliil£ I j*) I^JjISj Acjjjj (Ja Jjjj Aspali Ci^LuiLuaU JjjakJ 
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+ 

1 • ■ ■ 
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even function 



function, even *Wjj ^t-i : J^) 



even nuniber 



^WJ 



1 JJ& 




t 2 W S JjJL-aal 




even permutation 



v*jj <M* 



( permutation cJ^jj : jlail) 
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«MMMI 
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£ j^U& j> ^ul2ia {4 , A 2 , ...} Cj11£ ttj -£ 



£ <Ji c,?^ 




Uxll 



probability function JUI^VI 4lta : j^i) 



£• * a» 



event, compound 



( compound event 



-M 



events, dependent 



. >*l 




events, independent 



IfllymtibaJ 






^J* J*° ^ 



LA.feJ 



( events, dependent 



4Ja£ 



**>» 



diljj :jti!) 



itr 



events, mutually exclusive 

tAjSUJl 4$&\ jA Lj^aLISj j\il* J t ji^l &J*^ Ua^.1 £jj^»> ajaj £liia> 



/^J^IaS frniutl /jWul|| ^ V% 1 rttt Jjlx* 



evolute of a curve 



(involute)^—^ 3 ^ <# "^ V* J* J^^'j ^^i-J *LiaJVI jfl j*l C ^^JI (Jabali 



niauA\ jjl** 



evolute of a surface 



(j.Jma g h uil A^juullj ^S^aSI U,|ini :^)Jaul) 



( surfaces ofcenter relative to a given surface 



£lj£iuil 



evolution 



Aj — u^JI aA*1) ^ j . 25 JJftU ^JSlI jM ^M J* ^ j^ UAJ" 

. (involution) a^*J (jj jUJ ^LL*] 



iUU hL±\& Ufcu 



exaet differential equation 



( differential eguation, exact : jlajl ) 






exact division 



• Lo\j UjujLS -ULaJl dJlA ^Jl djailill ^^^ftJuuJj - jiuoll L^oS /JELll 4^jt-uU Uuafl 



excenter of a triangle 



dJU ^ jliJl JO*» 






m 



£Ajuu&\ tjate 



excess of nines 




. 3 > 237 



excess, spherical 



^jjsii o*m 



(spherical Lgjjfc : J^) 



r jUJI <> <M*U1 ^LuiUJ! SjW 



excircle of a triangle = escribed circle of a triangle 



escribed circle ofa triangle : jJajl ) 



O^UUt 0^*13 = bu*J% *-*** 03^ 



excluded middle, law of = contradiction, law of 



contradiction, law of : jlijl ) 



exhaustion, method of 

jj SSfl J) c> M 4ijJ«^l Jl^iVl CjUL^o c> ( V-aSUS jl ) AjjuI Ji 



1 ubtll ^J Jjj3 Ajutaall 6 ^A (ji CjLSI aJ lfljlur\ C,Jj\K^\l ^.LulaSI f (jx 




^j^ ^j AjjUa-dl 4%1.iiia1I J^l (JJJ Sjjurrmll SoU; A \l jUUjuI *.V"\* Aj^Ua-aJi 



4j*jfl ^JjiaJ 



existence theorem 




Jla it^-J^» £j S t> J&l J& Aa.lj Jj^iJC ±j*>j j££ ^laljj ^JjliJ 








u« 



J4d AjZlul\ 4JL^a 



expanded form (notation) of a number 




j ^jiikJ! Ju-Sll yi 537.2 ajiJ 5&-a t<4_£i* Jli ^a .uJI JuaS 



5xl0 2 +3xl0 + 7xl + 2x — dijSiail J£*i Jc <Gj\j£ 



10 



d«SL» 



expansion 




( y &aa <_j^L*a (Ja-oIa. j) .Jj.Vvll ^a p ja^« (JSjuj (5^ ^<*S U±lAJ 



i 'J 



."^jjjjj" (ilj^Laj "jjLu" «iljSLa tiliJ (Jll« tjiu^ll lift 



£uJaJI £itJ djSL» 



expansion, binomial 



binomial expansion : jJaii) 



^jlal) jxull J*Uu 



expansion, coefficient of linear 



coefficient of linear expansion ' J&&) 



jjtjadl JJaUI J*Uu 



expansion, coefficient of thermal 



coefficient of thermal expansion i j&$) 



expansion, coefficient of volume 



/_OhaJl JJaUI JaUu 



( coefficient of volume expansion : jJ^jl ) 



JJa*tlt <4j4i4 



expansion of a determinant 



determinant &** 'Jolyj 



expansion ( of a function ) in a series 



JUmLCU »j>ua ,J ttiu) «£la 



.4M Kj&La 41*L£j ^Aouj <*]1a11 4jjU£La aLaLuLla US 



m 



A*Sjl*Jl <UiJI = ^Ljll fcSjtf! 



expectation, mathematical = expected value 



N 




U 



1 ? 2 ' * * * 



litrt Axu 



«i * 



"V'"! 

LA*- 






.AjSIjj V cTiA£ I j) aLAaJI ^ JlkJl t^jlSSlI mJLj uS 



explementary angles = conjugate angles 



360 



tfakju <#wj 



U$C-jxo^ CPiJj 



explicit function 



A \\A\ j « oj&tl) ( JsZ. fcdljj t f{x) = X 2 + 5 J&* JwUa 



( implicit function 




4lb 




li aJIj 







exponent 



o* 



r 



^ 






x " jWili ^ 5^ . y> jB Jj j^ujB ^J ^ jj ^ j 



d 



«*4 



A .1*1 j (> jjSI « L^ 



**>* 




l^io (joiVi (ji^ lij . w j* o^Vij 



t X 



1 



JC 



I^aM £* W 4-uiii ^-i 



a: 




.(GjjL^a j-ic- Kl^C 



X 



3l£lil 



^ Jx-aU. <J -JXJ 




Ijll 4jL x 



o 



X 



n 




exponential curve 




y 



y = a 




t&i» ^ U£ (0,1) 



(jfLlft] jj \"\ 1 rtlt 



aJI^I 



. jSj Jai. jA (IjUiuiS JJ2*^ J 




^ 



a>0 

libU-all 



¥ * 





(0,1) 



(a>l) 



«■w^ 



P^H^V 







m 



<Uuij 4JbUu 



exponential equation 



( equation aU** : jJiSl) 



sin x , cos jc (^t^U 'Luitfl A-fua3t 



exponentia! expressions of sin x and cos jc 



(jUijjutfJI 






sinx = , cosjc 



2i 2 



/ 



■ 2 — —i i* 



^Uuti^lJ 



exponentiaI function 



(function, exponential Jj^l) 






exponential series 



^ t 1 ! H \ i 11 I A \ l 



x 2 x 3 x" 

l+x + + + ... + + ... ' 

2! 3! n\ 






^UauijiAi) A-aJU ^LulSJI ^jjlaiil = ^LujlJI &ui jUI 4-4JA]) ^jlaj 

extended mean value theorem = second mean value theorem 



( we<at« v<z/we iheoremsfor derivatives 



extended real number system 



IUaII 4jLfeJI JtJ^Vl ft& 



• +00 



JA ULixi ^jLLJI jI^SM f Uii 



> tA 



extension, algebraic 



JU1 



csjj* j)ji«i 







extension, finite 



4j2a jIjIaI 




i.jjJI Jj 




jlJlal 



extension, normal 



/jjuJa JllUI 



LH" 



jL 



.u^kll <> c^ ^ ^* i ^ F Ja=JJ U*\\U U3LA F* JSaJI uj^ 



«Jj^l-uiuil J_£J o( x )=x: <i-tou ^ 



F* 




Li& J£ Ala jA F-^ 



Ji 



X 




Ha LoAk^ 



tf(jt)=V 



(3*=^ C5^' 



F 



^^^^^^^^^^^^^^^^^H 



a 



F (J) ^ rtTn il£UU* tlil J JjJbk S ji&J IjlU. J&*. jA 



ajSIjiJI 

. F 

F* -Y 



F 



L5 



a i^U** ildi J JLOU aLU j£ *y*> lj& P £A£. lil -V 



F* 



* ••. 



c^£* 



p 



jliL-al JS <jla t F* 



* 




Vj 



( separable extension ofafield JS2J J>^1\ (Jjli j1:£Lal : jkjl) 



$*. JlJl»! 



extension of a field 




F J <^U ^1 .\ 'i 4>1 ^ F Jk^ j* jSa^ F* Ja^ c£ 



^ySl ^^-«iJJ AjjuuUSII djI^c.1 ^lajl p-1 jaS 



F* 



^u ,jb Jji*VI (degree) 



F 



Ilujoj 4JJI4I 



*• * 



extension, simple 




F 




IJI 



F JaaJl TU..-, UjuaI 



F + 



JLJI tjjlj 






<7(c) *0 



«Lajuikll ^ j)\j2k. <la ^jA 



F 



JJ^ 



U 



•* * 



c 




^ J) L5^ tl ^-«^-*J ^J^- ^J£& 



F»? 



Jf=" 'J 



f 



jutaJD 






m 



^liiuJ A^jIa 4jj) j 



exterior angle of a polygon 



angle ofa polygon, exterior : j^) 



dJU 4j*jU 4jjI j 
exterior angle ofa triangle 

1 -}ljj tll ui tUlallj .<! JjLa-a aIlIs «iiJS^Ij iNTiall p^L^al ^J (jii Ajjij 



AaJjLu AjajIa bl jj 



exterior angles, alternate 



angles made by a transversal £^=&L ^ ji^a* U jj : jlSul) 



^jIa ^ jax4 



exterior content 



content of a set ofpoints JaSslI <>• ^Sa ^sjl^ : jlaJl) 



4al*| J — 4^ jIa b| j j 



exterior«interior angles 



( angles made by a transversal £^*± 4e> j\ % *t . * bljj : jtul) 



^^ 



exterior measure 



measure o*\-& : J^') 



* •? 



4Jfl 4ua jli 

****** 



exterior of a set 



.4&\ £* ^LtiS V cjljlj?. l^J ^1 j^UJI aa 



J&« Jaiwj tf M« ^jti 



exterior of a simple closed curve 



Jordan curve theorem l)*JS*- (3 w U Ajjlaj : jJaJl) 



\r 



exterior point 



( £ jlaJ! <> 4jbli ) h*JA. 4±& 



angles mode by a transversal £■»& ^ji*-a* Ujj : jkjl) 



externally tangent circles 



{TjliJl <> ^UwiUw £tfj3U 



tangent circles AjmLol* jj! jJ : jlail) 






external operation 



( operation AoLc. : jJai!) 



Ajab jli 4auu 



external ratio 



( division, point of ^ > ofi Aiaaj : jiail) 



external tangent of two circles = common tangent of two circles 

( common tangent oftwo circles : j^$) 



JJfr j±>(Vja4 



extraction of a root of a number 



. -2 > -8 ^^Jl c^*^' jMj 3 j* 9^1! c?*#^ J^ ^* 



•tfj jJ* 



extraneous root 



x-2 

j_^j 2 >-A ^ AjA <>2) ^ VLUA ***> ^J* v> 




.JjIj jia. 



m 



extrapolation 



J ^aJL— jjjIj i5L_Aftfl CjUiiaJl jl *AJR\\\ ^3 *La..YVun.ftil 4joj3 £-1a> ^ja J*x-al jl 







JUSL-Vb log (3.1) AjLaSIS ^ujjsj ^ojS uU c^i log 2 , log 3 



O^liD j> ^ jUJ! 



. log(3.1) = log3 +— (log3-log2) 



( interpolation JUSuuVI : jlail ) 



^Jj^ Aijlala LuS 



extreme or extremum of a function 



.La AjIJU /C vLuea <Laj3 a) *Uft <Laj5 




J 



** S L*3 •» 



4- — jik^a ^hr- 4-<yS 4 maximum of a function -Ul.il ^^hr, A_«ua : j&l) 
mcDcimum value of a function, A—alk* ^^Jao <*jS t mcaimum, local 

(absolute 



Ammj li jfa 



ex trem es in a proportion 



(proportion <i^ *j^) 



— ~— "^— ^^ * "~l "ITT* hlfTl^i^W ■ ~frh^»*B^ iim i O . iW.iiUt |_Ml_M_* mW i_* ^ r t -+m— t _fc *■— J T W~-mfcU * !_■ ^ P^ - Ln ^ 4 Vla- ^t J- ±J_ t __ ^ f M "l 




**J 



face 



(pyramid *jA t prism j_jj&-« < angle ^jjij 'J&&) 



Ja\p 



factor 







factor analysis ( in Statistics ) 



(pLua^VI (J) J-lj*^ JJaaSl 



«Lul^uutll djl^jildl (JAcj (j^Aj AJl (_pajjSU tlll jjscLall JJistLa ^jiaJill ^ p j3 



Jb ^>l 4j5I j^lc Ol jjilo *W^ /=1,2,...,« c X, S^aLS 




JJ^l 



W 



^Z^+v, 



7-i 



CjIjj — ia-ali (J — «lj& ^ & ([/ ) Ajjljjisiil dil j^jilJll j . ri>m t*U*w 



factor, integrating (in Differential Eqnations) 

1 , J' , 

— dy + -^y dx = 
* rf(xj/) = j\ xdy + ydx = £4*-a-i jc 2 ^fl ^>wuVI l^i^ <-jjju^ lij 



m 



J jii* J4I& 



factor, monomial 



( monomial factor 'j^) 



J*l jail *Lj£i 



factor theorem 



(jiajjau .lift jiuail (^ jluu l^ilfl t (x — a) t^lc <Ajmall J) j^aJl ft jjj£ tllLS 

.1$j3 * = #/ 

( remainder theorem <J*W^ -S»jkj : jJ»j') 



- t, Unit ,yi 



factorable 




jjC p>j^,n i^ci) JJjft (Jc .11*11 «iljSa.1 <i? iu ^i*-fl : t_lLuiaJl <J -\ 
J^ ^U#> cUij& ^ic Jj^aJl SjjuS *ljja.i <i? Jau *i*-si : jjoJ ^ -\ 



LfJJtOA 



factorial 









# * 



jix^l ljj^m Jtk^j j 1!=1 , -2!=2xl-2 , 3!=3x2xl = 6 



1 jll UjLula 








factorial scries 



( series, factorial : jlail) 



\r* 



J-1 jc- J| JjajII J^l JujK 



factorization theorem, unique- 




. j j^JI dil jsjjS Jla (integral domains) 
JlJiOll ALli jj£ jjii. SjjSS t domain, integral £ r> » n jUau : jiail) 



( irreducible polynomial 



UaaJl £^1 *%> 

falsi position, method of = regula falsi 

«LajSj eJbjl 4Jjjjla]| ^ajJsjj .4jjj^. AjjIiua jij^J 4aj£j£jll a^SIl ' i '^"^^ Aaj vLi 



. (Layu S jjix-a l^jjU) ju! jll (> ^Vl /r ie jS JLaj j aLUJ 



family of curves or surfaces of n-parameters 



Farey seauence 



"fjJr ^ui2u 



'l 



J-lc U^ o** 1 0^^ Oi«"fr (? ^ n , O < £ £ 1) p, q 




q 



£1112122241 

l'5'4'3 5 5'2'5'3'4'5'l 

" <* b + f 

(Haros) "o^jU" J j^ y&J -i5*V CjSj ^4 "^jS" l^j 1816 

. 1802 Si- L^uiij l+uis JSliJI *•* «^1 J JS 



>r\ 



Fatou's theorem (or lemma) 

W^° cJ^ <_£«^ u^j E fJc (jabali aLIS Jlj^ <*jtjio y diil£j (JjoLjSH 
uj^j Hm sup / t lim inf / (> ^ u^ '^^l AjSjLJ Jil^&Vl ^Uij 

• lini sup j/ n </// < JOim sup /„ )d>/ 

E E 




J(lim inf f„)dfi < lim inf J/„ rf// 
(P. Fatou, 1929) "j^ja/ ^jill cU^UJI ^Jlc JJ ^jJiiJl c^-uj 



l ua&i W 4jJaj 



Fermat's last theorem 



<1jIju<ijI (jl /r-iC" i_y*& ^j-^ 



x" + y" = z" 




C-VI (>« Jj^k ^ (J^ l 2 (>« JJ^I £J»j-<a AiG 



77 > 11>, 



l$_x^alj %\sj AL* 4iw 300 <> J&i •*** AjjJiill (JjLfi) fJ &j .4j^jJI 

ctfbw ^a JjS (> UjLuJ fc-j} (1665) 




"Uufi" Jljfrj 



Fermat's numbers 



T&jjj.^» ^^Jo F ^l^&VI 



F n =2 2 " + 1 



e 



l$K jij£j jS J^cVI eia» (ji >V^j " Iajjs u^j • «=1,2,3,4,... 

:\Aj\ \^c- o»A F s ij £&j^j ^ J 

F 5 = (641)(6,700,417) = 4,294,967,297 



l^j__uib (Jji AiC jp tluaw < p AcX^ai A^t fJbJiia ^ L^ a * f>J ij£*J 



.Lajui jl^cj ^ p tjl£ tli] iaSSj tl^J jW-J^lj *jJ=t^l 



irv 



. (P. Fermat, 1665) "Ljys j^u" ^«Sjttl <JUJI Ji ^j^\ *j* ^^ 



ll 



1*4 Jj£" )±XA 



Fermat's principle 




(J 3) /fiJ*iJi djLuLa ^ U§j (J3J**V' mJ £jn>n*l p^*-i (J' ^5^ (j-caJJ a^clS 

( brachistochrone problem tiaj j^-aSVl jluwJI AJui* -j^l) 



bfcS* Oi> - W' djjk 



Fermat' s spiral = parabolic spiral 



( parabolic spiral : j&ty 



Fermat's theorem ( in Number Theory ) 

U j a jjJI O^j ^j P ^*^ u^L? cj&^-j* «» P l)Ij-*JI 0^ '^ 



I ^.Ijl! jjlj p ^ a'" 1 ^ujS ^ib jla ; ^ Jft Viiilb 




* J* 



a = 2,/? = 5 iiy* *2 4 = l,mod5 t J&*fl . a' -1 = 1 , mod p : u' c?' 

( congruence i3i^& : jJ=ul) 



IjuIjJI i^jjfi <> 4^1 JlAull ("jjl jS" j) ' tf j| JP J* 



Ferrari's ( or Ferraro's ) solution of the quartic 



ALUJI J* 



4 . _-.3 . 2 



x + px +qx +rx + s = 



£jjMxA jjia. L-bJ <jA lAjji?. j'l C5^ ^ Jf^ 



a: 2 + (l/2)px + k - ±(ax + b) 



^L-LLuaIj^ k j a = (2k + -p 1 -q) x ' 1 , b = ^-^ 



4 J (2a) 



A5M5JI ^ oli 




. (L. Ferraro, 1565) tjJJ J) "^Jj* >W J'^ 1 M-* 



)Tk 



"u&tejtf? i*pu 



Fibonacci sequeDce 



1,1,2,3,5,8,13,21,... .ihc^t^uiSL. 

.( ( 1250 ) UiUojL I J* ^ J) **uu <£jjal! j^jji t*ij (iJfA «u, 



J** 



field 



J- 1 J ( J**-*) <,?J^ 



: yUB CjU, n \t U$J t_»>i»j £-*?. \jj1ac. Igalo c_ij*3 <tf9 

.^«Jl ajL*J W&? Ul^j S^J ^ *tttt -> 




I 




a, b 




Uc *££ ^V a(b+c)=ab+ac AjjIuuaII JjSaai -V 

.AliM <> , c 



field, characteristic of a 

( characteristic ofa ring or a field 



field, complete ordered 




lj*1 




j&* jJa4 



Jto. jl AJft». JIaa : jJaJl) 



» 



^ tt CjUj-» JS^ 



^j 1^1 UIj t_JJjxSi JftaJi Oj^j 



L3ja ^ 0^ AjijaaJ! J^Vl . (upper bound) <JcS **. l$l yjpb AjSliM 



.UU 



field, extension of 



field, Galois 



JLfc Jllwl 



( extension ofa field : jJail) 



'W Ji* 



( Galois field 



ijd) 



m 



JlJpi JS* 



field, number 



^^ift LoAAa.1 ^ujiS KJ^-J Lt&jtJa (Ji-aUkj L*fiu (Jjiilj [&** (jj J » < *» *«" ' 



5 jS JIa-4 



field of force 



( /orce, field of : jfcll) 



^Luiljjil JLX4 



field 0f study 



(t2±ij UbLjjl (jiwUJ ^ ■ ^»« « -W^J^ I^I^a 7^*-* ilA&^jJa^all £y* A&^a^a 



- 3jSt.UnH iliUUaljJI JL^ jl ASaall ^Luitjjl! JU^ j Jjla^tt JW-* J* 




JSa, 



field, ordered 



:£gltill tltjlajjwll (JSaJ ^J-^l >-aU*JI (> Ajfl ^^Jc c£jJaJ jSa. 



■Wj* UJ^} LAH^J* OJ^-*^ JS MJ*- 3 J^^J £*?■ g^j ~*^ 



^VUa.VI (> ISi ^1 J jUa.1 tSia^L} JSaJl ^ X >-aJO JSl -Y 



:<iiVI 



a) x>0 b) x = c) -*>0 



<X*&± 



field, perfect 






field plan (in Staristics) 



(f L**?! </*) M-^ **»* 



tc. 4iij=La <J-a! j& (JJJ qa (j}*-» (J*^ JJJ*J .UK*i1 J-ljlaJS *l jaJ ^JC- 



lijaj <-JjL>3ll *JA ^lj>y (JISaII CJ4Jjtfl kj^i^Ji AiaaJI .11*5 <L S>Ui 



.(__! jUkjll ftJA f. I ia.1 



M 



field, tensor 



Ct\ 




JS* 



( tensor 






:jJi3l) 



figure 



Jld 



a5j ^^j*-^ LjL^' (J^*luyj 1,5,12 c^-* ^^ ^5^ cJ^j Jm>j j' AuCilc' ""^ 



j\ UJjSJI ^Sl p jjJbj^ r"^>w jl ft!*^ c -i S^C*Lui*U pjLzkUuJj JaJa 



<^ 



r 



• (digit) 

J' f"j ~^ 



,»jljn>*i) i_j ifcajJI 



I 



>• 



UjU 



figure, geometric 



/g I H^lft (jLui 



( geometric figure 



:jkj|) 



figure, plane 




Ji^ 



( p/ 



awe 



tgjk** : jlajl) 



filter 






X 















ca>» 


, x A^IAJUJI 


JF- 




CaUall 


U- F 




j& ^uua jjaJI 


i> *d* J^ ^ C? 1 i 




* «J' 


F 


J) W 


OD*-^ 


C tf\ £h\& 



F f^\ tj^ajl F JjL-aLic ^J C5 ic {JJA=*Z 



fineness of partition 






flnite character 






*»-*?*• 



4*J 



^ JaJi i partition ofan interval S J& *l£ J=^ : J^') 

( partition ofa set 



4jJ**&Ua 



( character, finite : j^l) 



)t) 



4Z1a £j!l& jmS 



finite decimal 



( decimal number system ^jjjuuJI J^cVI >Uai ijlaJl) 



SjjJ^a Jjjfi 



finite differences 



( differences , finite 



Ijat) 



finite discontinuity 



Ajl^A jLail aJ*£ 



( discontinuity, finite JL-aijI : ji=ul) 



JiaJ Jj±a^a JiJlal 



finite extension of field 



( extension of field JS*. jl jlU : jlail ) 



fjKfl Sjji^-4 CiUfil £* 4±u<a2l 



finite family of sets, locally 






Jlj^^t £btSi!l Ajfcflti 

finite intersection property 



SjjJX4 4^a£ 



finite quantity 




IgJ O 1 ^ ^J J J^ Jc SjjJ^ <jJ^ ^Wl ^** -Jbt ^ ^ ^ "^ 






tSlli C5 lc j * -00 jl +00 



• X>0 JH ^Jbi ^a. 1^1 q*A ^j SJjJls^o 



1 



X 



lUUla 



Ml 



A jWufl .ah oVl cjc- fljjj^J ^j^=^ -U) (l-jS^aII j) ^gj^ll -iJbtil J13L -Y 



. 00 C -00 4 +00 



«• .• 



oJjJa-a 4J& 



finite set 



S ^ . ^t J.i&VI OjSj tiilJi cjli» .^aliJt t> Aia^ Aao Jc c^jSaj 4J3 



.o^j W a Aji 100 j U£ <*3ljll 




II II 

Z 




Fisher's z 



Jjp^ll 



1 . 1 + r . . _, 
2(r) = -log ff = tanh r 

2 1-r 



5- j uii 3j»nU\l a jjjwail (>i VJ^! " ^" £* J-£ U^ J£»^ t,? 5 *-" CS*^ 3 



t . i ja'i z(p) 4-ajSll (_£jL»U " z" JauJ^ji-aj .AjluSJ JaljJjVI cW-*-« <j* 

n - 3 



"j^a jJ) ^Ujj" ^UajjfSI AiiJjjllj ^L-^VI fJlc J) ^rslk^VI uJj 

. (R. A. Fischer, 1962) 






Fisher's z distribution 



*_j jjSlI j& 



2 = -log-, 





JjlijS 2Ljjl^i& CjLu& t> (^ISluLA (jl JjJ&S J* , J 



2 _2 , * 



.-Jju:^ / Jaiua ) &A jj 



fitting, curve 



< empirical curve <^aj=^ ^=>^ : j&$) 
( least sguares, method of ^ji^ll CjUj jA\ %> 



MT 



4Ju tS <Ua5j 



fixed point 




(illi (Jlfu .La >J^lj J' La (Jjj3U JJJU diaJj l^JuJa^a J£*JJ V AJa£j 



. ^(jt) = 4JC - 9 (JjjaaU AjjIj <JaS3 



^Ll^l 4jiitfl ^b>j 



fixed point theorems 






II 



^-ijSjjjj ^J^SjIjJ " 1 Ajjtjil % u*\\\ Aj^iaJ :^lailj 



( fbced point theorem, Poincare-Birkhoff 



fixed value of quantity 



La 4jla£J 4jjL Aju& 



ULmlII ^ A£>ja^^ j) AaLaC JDLi -L-ofLl JJaJJ V ^-AjS 



flat angle = straight angle 



flecnode 



. lAAi& ^Jjnll AJ«lfl 




flexion 






180° I^LiS^jO 



p ji3j t-^SlJul 4iaD 




^V s&iSl ^J «/^"U £ J& ^ 



l6-^i j^«j J 







iuiUii *^>&J! ^UbUii 



floating decimal point 






Mi 



jIulaSI JaJaaLa 



flow c ha rt 



( chcrrt *~ *•«•»■ *■ * jp*& j 



fluctuation 



C^-J 3 



4 huijfLa "Load (j& (J-oSjjI jl SjL; \iU 4oa£ jl'^jo J£*j 



fluids, mechanics of 



/LSt jaSI ILull^a 



( mechanics 1£xi1£-l«J1 *1c : jiul) 



45^JJ^ £^M <i JJW Jb 



focal chord of a conic 



^ J>J J^J cAi J^' t^ J 3 J 



focal point ( in the Calculus of Variations ) 



^Ljlajj^oil p jibSlS *Ljjjo]| 4oustiti) 



focal property of conics 



conics y focal property of i J&A) 



^jjoll jiaSJl uuaJi 



focal radius 



.-ulc aI^j ^jj^ ^ s ofc oh J-a ^SB A^L^t AxLSii 






focus 



COnic SectiOYlS ^Jajja-ali pJ^aSM i J^aul ) 



Mo 



"Cijlijj" fjjjfl 



folium of Descartes 



^_j^3j L—a&^lS qicjPj ftjS&j SJbJ j *jj^ (j* <JJ-^J <jriJ*"^ jkiAJLft W'^ 



3 . 3 



x J +/=3floty 






.4J 



•*J 



C^J^ 




^is-M 



foot 



*■ 1 k* 



.(CjJjji-ol1| ^ylc- jl ^)^VI rtJ^ui^U ^IC Lp^aO aoaluuul (JJ^J La^ic- 



foot-pound 



jjjL aJ& 



I^jU ^jUaJjJI fUsolI ^J J^U S^j 



s^ 



force 



S j — sJI *Ua JJjJ ^Jil! ;»Jjj£=JI 4j£j^ S^ A^JLo J£*J cJ^Jt* <CjLuU <LaJLa Sjfill j 

( Newton 's laws ofmotion 4£jaJJ jjj^ (j^l jS : jJiil) 



SjjUa <bj£>* SjS 



force, centrifugal 



( centrifugal force : J^) 



AjJ\a 4^y*jA S jS 



force, centripetal 



( centripetal force : j^') 



UI 



force, conservative 



force, electromotive 



force, field of 



force, moment of 



force, projection of a 



force, tube of 



force, unit of 



%¥A\\ a S jS 



( conservative force -j^) 



hftjjtf h&U SjS 



( electromotive force « j^') 



S jS JLx* 



SjiB Jt aA j*kj tf i» £1 ji» <> >JI 



SjS^Jft 



moment of a force 



:J&) 



S jfl Ja!LuL4 



( orthogonal projection ljs^jac- JaUL»] :^>lajt) 



SjSJI uijjjj 



.ijill I» 




AaJaiJi ^Jj < )? -»Aj <-J_^J 



i 



SjaH Siakj 



J b.;\ l <>? _s Sj5l! S^jj .*^jl! U j! ja- *kfr J&' Sj^j c-u-Su ^1 SjSlI 




j jtjU ^a Ol.ia.jll ^JLdl f LkiH ^j . lw/sec 2 UJjLo aI^c ^.Ij 

• lc/»/seC 2 U Jji« 3JaX. JaJj fl J*. UjI^L <SjS t-LuoSi ^t Sjill 



Sjiii 4ai<» 



force vector 



.1$aUjI (jjji AAUjIj SjSII jl.l!U Jua} 4|>» ^3 



uv 



( parallelogram offorces <^j5II £Xjal l$JJia : J^) 



* * 



4jjh& £iUijJ 



forced oscillations and vibrations 






forces, parallelogram of 



^jift ^^Udi ^jiji* 



( parallelogram offorces : jlajl) 



ftjj*a 



form 



( Standard form ofan eauation ^bU-al ^u^liSlI s jj*-all : jksl ) 



£__* j nii l Vio ^IMI ^j J (> j^ s j^ ^ j p ( X) y) aA^\ <j5US1I 



Cjljtj-^LJI ^k <±J& 3 x 1 ,x 2 ,... jJ c n 




a JjVl Vj^l 



O' J * ^,^2 y„ 



/i 



/K*. J') = E Wv 



;,/-! 



form of an eauation, Standard 



4JjtxAJ AjAilbS S J 4*^ 



( Standard form ofan eauation : jliii) 



form, positive definite quadratic 



UJafl 4ja^4 «Luluri &u<ufl 



S jj^JI Jc A,p£ll A^j.iil <> jj^, S j^uS 



n 



Z v,*, 



'.7-1 



• X,,X 2 ,...,*„ CjI jjiLdl MjjL^JI jjc. AjSjfcvM ^jall a) asJ 4j*. j* 



UA 






form, positive semi-definite quadratic 



. \Lu*a]| cffjLuiJ jl 4ox^a <JJ-^ ^wL"i '^■.J 1 ^' L>* 4-uuLaJLa Ajjja. AA^u-a 






formal power series 



.l^-jic {JJ^ ls&\ CjLLaflui ^gk l^JjLSjJ aJLgJ V (C jS 'UjuaLuiLa 



4juul£ 



formula 



LjjJbLjj 1 g/ic. ^}jaj <xl£. S^CrlS 



^ujSn oijfti ^^" 

four-color problem 









f 



j US JUiwLk (jljfyl «^ U^ ^ <-JjUaxi! 0^-*] ^W? f 2 ^J «U^-P UJ^ 



.*££ u\jN\ uc cJ& 13 vj^ W*S*A ^1 



jjjSTI ^jkLJl ( &> ) SjpIS 



four-step rule ( method ) 



:ZAA\ gjiS CjIjlaiJI f |ji3«b X*) ^ b ^^^ ^WV SjfrlS 



. Ax) 



J 



juaJ 



"U 



.( aliallj Jawuii (>» J£ O* AJC ^-i^-J JajjuM fc2& !>Ma ) 



. jL-all t> A X mJ& L*^ g 3 ^ J^ ^W 5 «^jl ~ £ 

/(x + Ax) = (jc + Ax) 2 H 
/(* + Ax) - f(x) = (jc + Axf - x 2 -Y 



UI 



[f(x + Ax) - /(*)]/ Ax = [(x + Ax) 2 - jc 2 ]/ Ax = 2x + Ax -r 



lim (2* + Ax) = 2x = (d I dx)x. 



i 



"^jjT -J uii^l J fUtfl uu* !5b^i 



Fourier cosine, and sine transforms 



c£hj=^ 




2 



00 



/(x) = J- J^-(x) sin (&) <# 

x o 



/(*) 




00 



Jg(x) cos {tx)dt 



o 






•OHJ^JJ 



Fourier series 



n 



a 



n 



j. 

2 



CO 



a + Va n cosrar + 6 fl sinra: 



N=I 



b 



n 



1 



TZ - 



f /(x)cos ra: dfr ,w > O 

f /W sin «x dfr , n > 1 



» 






S^^juall /eJC' AluiLoLa 



duau y(x) <lb I4J Ja>j3 



.(J. Fourier, 1830) 



Fourier's half-range series 



iS JU1\ uLojJ "Ajjjjft" iliuiluLU 



^jni i n 1 1 n"ull iS^sA 



2 



oo 



co 



a o + z] a » cosw * , ]T& n sinra: 



LJ 




J 



sJ| <L,LiL. c5>VI j fUSI s^j. UXi- ^jVl ^j 



VI lUS1\ (j^l\ ^ *lb Jki V JjSfl ai^Luidl <^i a^jJ *Jb -USB cj«, 



s* 



(J 




1 



<^ 






"A^j^'^u 



Fourier's theorem 



* •* 




! 



<^ 



a3Jb 



/ crt£ 1j) :.jfin Je- o-fi 4JJ& 



/ yijM 




Hr, *■] s JSiS J* 




^l^llj <jk cUissis 



J j^_i 4 J J j^ ^1 J £A^au dltsu [-*, ^-] S joall £ jU. X 



^ J£ 



a1wi1m1«1I £)\h i2k UjIjLk 



2 



co 



a Q + ^ (a fl cos nx + b n sin rac) 



u=l 



1 "i 



a 



n 




I 



* * 





/T 



J 



\f(x) cos nxdx 



b 



1 "i 



n 



-n 



n 



\f(x) sin nxdx 



—n 



x 




U-i. / Ciil* 13] /x) J| MJ^3 



i x 





JsF- J 



I 




/ 



Cd£»lju 



1_ 

2 



[f(x + ) + f(x_ )] 




O 



A 



*j]l 



•• •• 



O- 



X 




/ UJI 1lA*i /(*_) , /(x + ) 




I Jajj—^l <> JVI Je- JaJ j J-jA Jk3 13] CM^J» t> -W 



:Ai3Nl 




J c? J* 



k^ll 



J 




I tllblgill ,ja 1j ^ * .lio iaSa l$Jj S^j^a-a /" 



\ 



■^^^™' '""'l 



[-JT, <| 



SJj 



/ ^^ftjl ^rtiU ^ii 






* J 



/ 



SjSsi ^?hj5 ~t 



/ 



Sj^aM /Ju-ai £* (J£ cs^ ««ijJa-aj 



J» 



J— ^ 



-)a^ 




<Lil& 



/ *ilJ uj^ a: ^LLiili J 





r 




s 





ijj 



* * 



#j 



("c^J-*" 



. - - - I «^^^MtH^.^^^^^^^^— ^^ta^HHl 



/ 



r 



JC 



. f^" .L^i) [S, S] s jali J* J-issu alis 



1«1 



Dirichlet kernel V ^ * « j j^" Si ji < Banach space ' £W p t J^ j^jO 

( i*eyer 'j kernel " jtya" Si jj 4 Feyer 's theorem " jjja" <JjlaJ 



Ajjjjfl" JjoJS 



Fourier transform 



/W 



1 



iUI.ll J jA 



g 



AJlill AjjjjS Jj 




V2 



7T 



J>(0 

J-00 



/tt 



e'"^ 



v» c 




I JaISjII Jijik jl A4SIS Uaj >i 



s 



yy) 



* ** *• 



i3«^ u 



J (J* 



.cJujaulI 



J**S 



fraction 



, »15x11 AjiC. ajjliiLuI^ JajuUJI r- J ' "* ■* 'f ^-Aullj (C \aJ /<J& 4-L«S A-AjliiS JJ" jli 



fraction, complex 



(jSjuj) <Jk>» juiS 




T^c (jaul IaA^LS, ji 4-aULa jj <lexmJ >«£ 






fraction, continued 



(Ju (1^)3* ^^J ^^"^ ^] ' V ■ u ■*■ J^fr 4-aUu ^)uj£ 4j!I t ^1. u a j^c. 



a, + 



b. 



a 2 + 



h 



a 3 + 



b 



a* + 



h 



a 5 +... 



fraction, decimal 



gjE* juS 



( decimal i^j^ *J&&) 



fraction, improper 



JJJLA JU& 



( fraction, proper 




j^: jJul) 



)OY 



fraction, nonterminating continued 



^VJJ^A M£* VAjLuM VUl£ 



^l^J V fi*3>^ J^C j^luio jlj& 



fraction, proper 



JU^Atf jMlS 



c> /> -kuali J5 lil kj^i ( p 9 g > ) £ j^l 



? 




2 

>.£ - !*iafl . ( improper ) y*** j»£l\ o\£ VI j ? f tiJ 



3 



.(JS«-a >luS — Lalu 




fraction, rational 



UAjjkjAjS 



• ^juaud JJl£~ AjaULoj AJajaU £ja U^ >^ ""^ 

.AjuubS 

fraction, simple 



(jl ^j^j ,^ ^jIJJCp A^alJLaj AJouU ^)JudS 



^U^ft V&^U^t VUu 



fraction, terminating continued 



^jjj i nS.il (_£Lq ^j^aJI ^a ^j^a^a ^^C- Al >UjuLa >uuf£ 



6 2 6, 

a l9 a x + — , a x + t— , 

a 3 



+4JH& 4jj1jL4 



fractional equation 



= iJXA Ig^U* ^gk j^aIajI ^-iaj 1 jjjjiS ^jAjJaJj Aj^Ijl* ~~Y 



\oY 



(C JAJlS QA\ 



fractional exponent 



( exponent 



o> 



i : m 



Jtlutf i jUat 



frame of reference 



AjI : 



^ 




I 



V* 








• v^ n e 1 ^ 



Frechet space 



( topological space ^jIjjjL £lja :j^ul) 



'A* -U*" 




J/fl J-Lp-aJl 



Fredholm minor, first 



* (x" J') 






ijsH ifoja) 



ii 



fJ>^ja 



II 




JjVl j^aII <Jmj 



(«jail 31 



La 



\l\\\l\\A\ 



D(x,y;X) = XK(x,y)-X 2 \ 



a 



K(x,y) K(x,t) 
K(t,y) K.(t,t) 



dt + 



X 
2 



1 b b 



a u 



K(x,y) K(x,f,) K(x,t 2 ) 

K(t x ,y) <*„/,) K(r„r 2 ) 

*(ti>y) *(' 2 >'i) k(/,,/ 2 ) 



dr,dr 2 + . 



( Fredholm 's integral equations AjLISjII ^JjAJja <JLaV.aU-a *j^') 



m 



( AjLASSA CtilbuA) ^i ) 'j4i*JjiP 






Fredholm's determinan t (in Integral Eauations) 



: </* tf J* 11 ^-^^ > 



£(:*:, v) 



** 

O 



Ijjil D(X) 



"J^jja" 



g 

jjl-%^ 



D(X) = 1 



X\k(tJ)dt 



+ 



X 



2! 



2 b b 



a a 



*Vl»M/ *(/l**2/ 



<#,<# 



fc 



3! 



3 b b b 



a a a 



*(f„f,) £(f„/ 3 ) 



o 



o 



o 



fcft,,*,) *(f 3 ,f,) 



dt x dt 2 dt., + . . 



( Fredholm's integral equations 4jUK"ilt ^ijA^ja oV.alx* :jJiil) 



kU£tfl " ^>JjSl " i^V^buA 



Fredholm's integral equations 



<-* JjVI f' jjil (> ^jUl^jll fJj^^jS ^\** 



f(x) = \k(x, t)y(t)dt 



c?* <JT^ t^ ^ J 



y(x) = /(x) + X Jfc(x, f MO* 

.5lSj$^aI1 AJUI y t^llttjLt-a ^tllta /, k <^ 

^LajUla ^SlSS f- jill (> AijU-all OJ^J - ; UjU-JI ilji k *Hl c,^*^ 



Fredholm solution of Fredholm's integral equation of the second 



kind 

Ub Mx,t) <-jj\^j a<,x<b 



Jail 



j 




1 mL_ Sj a£t<b j a<x<.b 




a\\A\ CJS 13 



** 



1 4K.nU 






Cl 



^00 



1 * 



.sipili JjjAjja 

.(E. Fredholm, 1972) "fJjAJja 4jjJ" 



freedom, degrees of 



^aJI cjUjJ 







C> « ^Jj 3 cs^ J J^ •**** P ^*ii <c-*"yj .AjjaJl 



^ ^ ^j* ^u*ji 3-a_pUI A fri , ,, Jl CiLul^VI .Ue. : l£ul£jj| ^ ~Y 



O J^ O JAJ 



free group 

* 0. 

c£> (^ l^La jj& ^1 sj^ia Ji^aU. (generators) CjI^IjJI <> Aia l$J ojaj 



Frenet-Serret formulae 



"Ajjowij AaLjfl" go«a 



ds p ds p t ' ds t 




I 




»•* **J$ ^^^ r»A« J (^=-'j* t,?^^ O^ (-W 3 .y 

(torsion) <JiHj p-UaJVI jlaS liuaj r, p 




)o\ 



freauency (in Statistics) 



Ul^i\ J) JjS2 



.CjULuII qa A&j^o^a £y* A 'm a a\u^A Jl ^ am\ ^JaII jn-il iwll 




frequency, absolute (in Statistics) 






( f U^V» L^ ) J J® U^ 



frequency curve or diagram (in Statistics) 



3 i fa a fj&I tlil jl jSSB ^> ^£.j^a^J ( graphical picture ) ^jilglt o j^yuall 
t jjilaJI jIjSj (ordinate) cs^'J^' tp^V <-^ ^«Vutl I^a J j . jj*1*1 



.AjKII ^aLulaII jJ) Sjjill oi$l j-JaOAlI illaj 3aIuiaM ^.UiiJI 



( f luaatfl ^i ) jljfill A]|J 



frequency function ( in Statistics ) 



2L.LIS *—^ V J) A**" **•"& ^ c?^ * joilol tSlkJI J jSSM 41b 








^_jS ^ ^31 j-JSo j^- yu^ j . x t j4— «i*ii ^ — "uli J jSjH 



/,(x,) ^i-JiV* P **& u* JJS3B *Ij OjS t x,,x 2 ,...,x n 



.JU^VI 



( p Lm^I ^ ) < i ^«a JjSiJI 



frequency, relative (in Statistics) 



.^ULju JKM Aixll Jl t 3lkol! J jali v- 3 



■ jLjfi" 3ULS3 



Fresnel integrals 






>oV 




* #* 



U 



x 



jsinx 2 dx , jcosx 2 dx 



o 



o 



uUjLuyj 



X 



f 2 T % X 

COS X tfJC = h 

i 2 5.2! 9.4! 



* 3 

fsin x 2 dx = — 



o 



3 



X 1 x il 
7.3! 11.5! 



• * 




."Jijja" _J r UsB 4^ cUl£2 ^!j -Jsjf 

"jXol£dil -Y 



QO 



COS t 



t 



1/2 



dt = U cos x-V sin x 



00 



sin / 



t 



1/2 



t// = ?7sinx-rcos jc 



'(■^ 



3! 



5! 



- + - 



Jv Jv ^\/ 



) , F 



X 



1 



X 



(1 



2! 



4! 



- + - 



• * 



X 



X 



) 



II 



Jij ja o^Uji" ^jiB UL jaili ^ J\ g \U,^| u^ 

. (A. Fresnel, 1 872) 



friction, angle of 



friction, coefficient of 



«tostf I hj\j 



( friction, force of A\S^i I s j5 : jlail) 



<4l£L*VI <>Um 



( friction, force of A\£^i \% jS : j&l) 



friction, force of 

£* Ojl j£ L*l.fcJ ^ SjS>ll A^jUJI ^jSSI jli ^USU u^ u^dz I j) 

l^-Jj J » ^ «I I cMl J J *jS SjJ^Vl ^-tufij Aalc jiVl ( x J uaJI J*i Jj SjS 
(J~*ill J j Sj — 3 ()? -«luUj (jaLulI (jj^AA Jc ^^a& (iV) LoAljaJ tjtuSj* 



SoA 




\ — «jil (g jj — uu» ^ 4*31 j (F) (jjs^i\j ( normal reaction ) ^j*xl\ 

ty^uila ^j-uJl Jxill Jj_j Jj^aa-oll Jaili ^j jJJ a e-iUJI «Sjjl j^ 

^£>USU l*lfe ,J»j j (angle of friction) &£*X\ 




tana 






.^jjiAuaJl ^Jhla £)ij cSll&b^t JaU* Jjall lifc (^auiJJ 



"O^AWiJ*" ^D^ 



Frobenius' theorem 




(division algebra) ^uS 'J>k D 0^ 4 ^ c^ o 3 ^ V^" 

CJbcbjll 2LoxuS jJaJ ji Aj^j-oII jl^&VI jSaJj 

;lkl |jj Ijjiijlj -a^ ^Lajj (division algebra of quaternions) 

. (Cay ley algebra) 
( C ayley algebra "^" j^ -J^ 1 ) 




iiift 




frontier of a set 



( j'wfe/w ofa set %& *£*** : J*ty 



^j^aU Atn^ a 



frustum of a solid 



.AjUlaSJ c^Jj^ day^ u*? J 




I -! ■ "'v *" e^y*- 




cone 



Jaj ji-a t pyramid f j* '• J°&) 



F AJft 



F set 



( JSore/ jef " d* j j* " ^ : jkl) 



\n 



JtS3j!*iaiJ 



fulcrum 



4*al j Ifcjlc j^jj ^1 ^LSil! 

( lever <«itj : jJaii) 



function 



f*Jj 



y = 3x 2 + 7 i jUIl L^jl j . Ajjl jB ^ :Ub A^JJi WJ UJLS 




* •* 




43 jA (^llo) jLkill yl Jc Q^n UiJc a: ^ *llj£ j, 



J3j V ^1 AjLLJI ^l^oVl £*-*?• ^ j* ^^ *^a c?-^j 7 4iUii]j 



^ j' £^"1 JjilJI y iJ&ulJ jjiloll X ^5-fUJilj . 7 t> 



j; ^jajlit y=J[x) ijy^i Jc y = 3x 2 +7 ^U^l Cjjj£ 

. /(2) = 3(2) 2 +7 = 19 ^A x = 2 Uiic 



Ajjja <UIj 



function, algebraic 



.JaSfl ^J^J^. dULosu i^jln- JjjuflcJl (VjSaj AJb 



kLLJ&lJ 



f» «» 



function, analytic 



( analytic function '•Jkd) 



JSLSulI ^LjIj Aib 



function, automorphic 



( automorphic function 'j^f 



n 



S j^fcA AJI) J 



function, characteristic 



( characteristic function : j^) 




function, complementary 



2uUil JULaJI JbLiLfiM *1A**» : jlii») 



( dijferential eguations, general linear 







3&* 



function, composite 



( composite function ofone variable ^ j jj£L« ^i Aluaa-o <ll j : jJail) 



Aluola 4jlj 



function, continuous 



( continuous function • j^H 



function elemcnt of an analytic function of a compIex variable 

analytic continuation (J^*^ j' j-akJ : J-^) 




4JIj 



function, entire 



( entire function : j^l) 



Ajajj &Ij 



function, even 







4-ia.j \fl (Jlj^ll 3J!Lai (j-oj 



/(x) = X 2 , /(*) = COS X 



/ 



n> 



h*A 4ju 



function, exponential 



a 



e 



e 



x aju -^ 



*jU tf gt 1 



jl£ I j]j <-*=>. j* Cijlj a 



/(xW AJU-\ 



iog a :c AaAujic.jiii aju (jjjjS*-* ^ <jj&f 



aju 



Jla 1 <ft$ jK jl (jjalS jl (JjjLliiIS (tlllj^JsuLdl ji) JjilftJl Ifcjfl Jg-^ ^^ ""^ 



AJU 




z—x+iy t_j£j-al) jjK^ttl) AJIa. ^j 






e 



e x (cosy + ismy) 



'i j aj-^ilu La] ^5 



2 3 

e" = 1 + z + — + — + 



2! 3! 



LaA ^jtLalA (jl*n*^ilit\ 



e 



Ajl^VI 4Mj 






e 



U+v 



dz 



e 



Al.^l Jj.il! ^A A^uftl J J^ d£ 2 ?jh ti -Ji-toVl ^ 



>-aj§1 IjIj 



w, v 



AAjLJ! ^Vl ^^1 AJU! 2UjLJI ^8*3 ^\ 



*» 

d 




ji 



function, Gamma 



uuiiij 



( Gamma function : j^l) 



function, Hamilton 



"OjiUU" AJiJ 



fc^jM J A^jaJl ^Ua £ j*^a 



function, harmonic 



Utj3 4JIJ 



( harmonic function : jJajI) 



<iLidu^!tJ 



function, holomorphic = function, analytic 



U&jA jail^l AaLkj *lb : jlill) 



( analytic function ofa complex variable 



nr 



function, implicit 



AoLuZa 4J|J 



( implicit function : jJaJl) 



function, increasing 



SajIjIa 4JBj 



( increasing function •j^) 



function, integrable 



function, integral = function, entire 



J*L£iU *LtS *JI J 



( integrable function •j&$) 



AjlK&U 




<uu 



( entire function 



'M 



function, inverse of a 



function, logarithmic 






( inverse function '> j&ty 



AjaLjIpjI <Ut4 



log/(.r) S J^j-alb l^AC jjju ^Jb cK 



** 1 * %* «* 



function, measurable 



function, meromorphic 



o-Uli *Lti <ub 



( measurable function 



:JUA) 



hjjLi&te\A 



( meromorphic function 



:ju\) 



w 



*» ** 



um&\ Aib 



function, monogenic analytic 



( monogenic function Jj-aVl e^j A jl^Vi Aib : J^') 



Sjbjli SjjJsu» JIjJ 



function, monotonic increasing 



. jsi^i jjiioii jI j uk k& Jks j i^J .ibjs J j* 



2laM S-Ual* Aib 



function, multiple-valued 

(jV X (Ji Aib >» Ujiiftl Ijj <ajS1I Aa.jJja Aib ^A jc 2 +y 2 =1 

ALU-alU Aij*-<JI A1DU1I j . |jc| < 1 Oj^J ^^c- j' = ±sl-? 



( relation AjDIc : jJiil ) 



* ■* 



Aj Jj3 4i! J 



function, odd 




\ , /\X\fc I^JjLujI JJ*JLJ 


(a>0) [-a ,d\ S JSa l«ijj*j ^LLi /(*) *Ib 




** 




/(-*) = -/(*) 



/(A') = -x 3 AjJjall J jjil AlLol ^j . / ^Lkj ^i 



C" tW <> A\lb 



function of class C" 



n AjjjII «ilii ^ LaJ J n Ajjj ( _ s ix ALuaLa CjISIula Igij AL-aLi Aib 

.AlualJI Jlj^ll JS Ala ^ C cJ*-«iJI t> Jj^l ■( V^ 



U£ 



L J«afl <> ZlU 



function of class L p 






function of one variable, decreasing 



JaJj jjil* ^4 ^LuaSlIi 4i|j 



( decreasing function ofone variable : jkil) 



Jail j jjjua <Ja JjJ^i SjjuS = Aa.lj j£t2U ^ 5ilaxa A^aajua AJftj 

function ofone variable, rational integral = polynomial in one 



variable 



( polynomial ZjZs* % j^uS : jiail \ 



CiIjjjLU Sjc- ^a 5JI4 



function of several variables 



s. 



n U-lift x 1 ,X 2 ,---,^ iljIjjilaJ Z Tjjil»Jajj5 / ^Jb 



* * 



q\ ig\ t «>2 



z — J (x^ ,x 2 9 • • • , X fl j 



£yj£U /^AllJ 



function of two variables 



t* 




t5 — l 



II 'a kftH j^a x-^l j jj-il» ^a ^ jS jl t x,y QiJ&^ ^^ 



^JJJJ^iJ 



function, periodic 



( periodic function : J^j 



u« 



3 .t .U n 4J» j 



*• ** 



function, regalar 



c_j£j* jjilo <J 3jjljkj A)U jkSl ) 



( analytic function of a complex variable 



4^aLui i!) J 



function, step 



( step function 



:j") 



ubuJilillJ 



4 •» 



function, stream 

. t-jLuujV I AJI ^ j-Aufi /(*jO ui^ f(x,y)=const 





illJ 



function, sub-additive 



( additive function, sub- : jJaJl) 



kiflljj 




^JU 



function, subharmonic 



( subharmonic function 



:jfc]I) 



Jl jjJI 4jj& 



function theory — functions, theory of 



( theory offunctions * jIajI ) 



function, Euler $£- 



function, transcendental 



ii 



M 



n 




# 



*jij 



( Euler <f> -function 



:jt3l) 






( transcendental ^Laia : jJojI) 



m 



function, trigonometric 



<UaLu AJIj 



( trigonometric functions 3jjEU Jljj : jlail) 



function, unbounded 



Sj aja-4 \jp 4iU 



( unbounded ^jAa^* jjc. : jlaal) 



function, vector 




I 




functionai 



/ J, =/ 1 i+/ 2 y+/ 3 ^ 



if7** 



^4^1« AlU 



All^il !>\laa .Cjl^au* M^.^n £lta 



j^uUJIj^ fi,fi*f 3 



.^4aax <Ul.i <*Jb Cluit.ia.Vl Jjta-a Cj\aL&jh 



J4 






functionai determinan! =Jacobian of a nuinberof functions in as 



many variables 

( Jacobian ofa number of functions in as many variables 



:jkjl) 



JM4Ltti2 



functionai, differential of 



Ci 



Jlj.il! Aia a* 7b / 0&KJ 



■ *^u !jLLJ i5 



u 




* 



6 



JW 



li Y 







.13» / 



L) J& ^ 



** * 



C 



J\ 



C x t> ^"(^o » #b) 



/(% + $0 - /W = #■(% . #<>) + * 



AihilL J 



J' J?" Cff 3 



* 



JSl^ij 



Sy 



> < J&1 



• Q 



i? ^jj j dua. 



nv 



functions, Bessel 



functions, dependen t 



functions, hyperbolic 



\W JijJ 



( Bessel functions 



'M 



ty&JA JljJ 



( dependent functions 



ijEA) 



h*S$\ JIjaJI 



( hyperbolic functions -J^) 



^LuaiiJl i Jjk« Jl j J 



functions, monotonic decreasing 



.cJSLuuJI jjiioJI Jj UK fcjlj Jl3 j 1«1«jS (j-aSli JjJ 



S^aUla JljJ 



functions, orthogonal 



( orthogonal functions 'j^ 1 ) 






functor 




£> JI< 



J 



K , A^. diilS; j t (jjiuu 



£,# 



U 



KIJI 



3Jh jA 



L,£ 



jjLJI <jla ±£J& J* L,K OP*»& C&SL&ll j 

K ,M K i«Ji~ 



fundamental assumption 



^-dwiLuii (jib jfi 



( assumption o^J* : J^") 



fundamental group 



** 
d 




J$ (jl 3 J^ uuu l^JaAJ (jx 



AjAilLuit &^>0 




s JS lUij ols a5a 5 <^5l£ ia 



4-« ujS (jp, ^jiUll (quotient group) Sj-ajil *jjua3u ^ 5 ^all A^LuoM 



n* 



(^JuJI jl-,^1 ^_II JjaSB 4LliH Cd jUJl £LaaJ 4jS>1I l jajM J& 



£iti&La2| UiLui^b ^ A uW j tui ^i £^U£Uil 



fundamental identities of trigonometry 



( trigonometri c functions 4nVUti Jij^ll : j^) 



* ** * * ** «* 



dii jJu!) uiLua, ^a AjluiLuiVI 4j\}$ rtlll 



fundamental lemma of the Calculus of Variations 



<jl£j a < x < b a jpiiM ^ 4-UrfVu a Cul£ I Jtl 4ji ^^lo <_>-»& 4jJl^-«sj 

•t 

a(x) = uji 4 ^( fl ) = <f>{b) = 6 tliSllj a < * < & S jSill ^i AJL^Ia 

. a <x<b ft jiail Jali AJ^aJ 



fundamental numbers and functions = eigenvalues and 
eigenfunctions 

( eigenfunction 4i5ii 4ll^ t eigenvalue 4iSli <xjS : jlail) 



4jjmLujVt uuLucJl ilrt iUfr 



fundamental operations of arithmetic 




\ j UJjjJaSl j £-^)iall j A^ail (JIaLulaC 



fundamental period of a periodic function of a complex variable 
= period of a periodic function of a complex variable 

periodic function ofa complex<~&j* jp&* ^ ^jjjP ^^ : J^) 

( variable 



n 



* *» 



c^iji " MjuUla = 4juhLui) AjuIjlU 



fundamental sequence = sequence, Cauchy's 



( Cauchy's sequence : J^) 



n<i 



j*H J lxuLJi\ hJM 



fundamental theorem of Algebra 






fundamental theorem of Arithmetic 



LaJfl ^.jll JjUstill j& J£?*^ '^J '^jlj' «^"^l 'rO^ J-"" 3 ^ J' y J' ^-^ 

2x3x2x5 = 2x2x3x5 = 60 : !*i. .JJj*J! v£ J 3 c^ J^ 1 ,>i& 



J-lfi» • J^tftfl O-"»* J V-UAl *JJ&JI 



fundamental theorem of Calculus 



(J ±*k l^jc JJf«jil U^ajj JaISjM j J^a^l OJJ ^L>LJI .*a»J (^1 4jjidll 



UHJ4 



Ult 






a 



*"(x) = /(x) 

oli t [a, b] AikJ S jSiSI ^ x fjS 

|/(jc)^: = F(5)-F(«) 




^IS F aDJ tlijcj f/(x)<fc tM£Sll j^j IJJ -X 



f? 



^W = J/W* 




X = .X JUC "UirfTMrt f(x) 



H«*l«||«HMtW«MiMHfeMW 



(* L J Yf o UjJUL 1 SU^J \ kli \ *J. 



i J / # 



t/* 



X*0 



:^itoa^ol1 




* 



!>1 ^ ) fjJA $JM J^ ^ 




. ( awai mji . j*> ) ^i jijsii j^utf ^ 




•( J^J J^-^ t^S - <ji* ja> ) Ja 



lu) 






^)i,l3j ^^lc .UlVl - J^J 




A-laS J J£?^' A?kir a» * 




P 







J 




IJ&1I 









u>> 



un 



• \ \\ \ n g^ftJ 1 



\ 



• <J 9 aili UL UUI 

.( o^> ) A^JI ULj^ 

* Liat qJ oJCjJ 

J 






. 3 ni.Vi^li 








l 




( >i>t Ujj ) ^ o^ 

. ( *t>t ^u j ) JUiVl 



1* 






* Aj'3^' 

. ^gVi^ll AiL^aij ^g.YVi^Il AiUkC 










( k 3$ i$3^-*d iiii-tHI ) JLt.iflil^ d'.iolifc.ll -">n1U^i 1l 3jt. ^a^ —Y' 



( Uaa ^$Jlo3 ) «Luyftll dfiJll ^fcoa* ala* — £ 

. ui& o^ 5 ^ M*N ^U J 551 • 

. ( *| jj 2JD£ ) Uli! Jj^l • 

2*jLmJ( 2 i5 i«ii ^.ja* ^-oa-&l! >4m|o^ J**~k* *jLjwJ^ jkiLao -t 



. rf1ri% o djziho^o OSd 3 ^ 4^ z"^" """V 








J AJtl t_jljS • 



iuii ^jhS jjplili Jta^J Aj^i^ Cil^JaU^ 



^ i> ^jtfl ^uu^J! ^1 -.VI ^ siUJ *S 




A^SlI £»Lkit {gjj i«l*)l iu^JI 
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